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<212> DNA 
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<400> 1 



atatttgcct 


aaacctgcac 


aaatggctgg 


ggtgctcttt 


gcaaatctgc 


cttgctcact 


60 


gcaactctct 


ccaaaagttc 


ccttccggca 


atccactaat 


attcttattc 


cttttcacaa 


120 


gagatcctca 


tttggattta 


atgcacagca 


ctgcgtccgt 


tctcacttaa 


ggctgagatg 


180 


gaattgtgtc 


gggattcatg 


cctcagctgc 


agagactcgt 


ccagatcagc 


ttccacagga 


240 


ggaacgcttt 


gtgtcgagac 


ttaatgcgga 


ttatcatcca 


gctgtctgga 


aggacgattt 


300 


catcgactct 


ctaacatccc 


ctaattccca 


cgcgacatcg 


aaatcaagcg 


tcgatgagac 


360 


aatcaataaa 


agaatccaga 


cattggtgaa 


ggaaatccag 


tgcatgtttc 


agtccatggg 


420 


cgacggtgaa 


acgaatccat 


ctgcatatga 


tacagcttgg 


gtggcaagaa 


ttccgtcaat 


480 


tgacggctct 


ggtgcacccc 


aatttcccca 


aacgcttcaa 


tggattctga 


acaatcaact 


540 


gccagatggc 


tcgtggggtg 


aggagtgcat 


ttttctggcg 


tatgacagag 


ttttaaacac 


600 


tctcgcctgc 


ctcctcactc 


tcaaaatatg 


gaataagggc 


gacattcaag 


tgcagaaagg 


660 


ggttgagttt 


gtgagaaaac 


acatggaaga 


aatgaaggac 


gaagctgaca 


atcacaggcc 


720 


aagtggattc 


gaggtcgtgt 


ttcctgcaat 


gttagatgaa 


gcaaaaagct 


tgggattgga 


780 


tcttccttat 


cacctccctt 


tcatctccca 


aatccaccaa 


aagcgccaga 


aaaagcttca 


840 


aaagattccc 


ctcaatgttc 


ttcataacca 


tcagacggcg 


ttgctctact 


ctctggaggg 


900 


tttgcaagat 


gtggtggact 


ggcaagagat 


cacaaatctt 


caatcaagag 


acggatcatt 


960 


tttaagctcc 


cctgcatcta 


ctgcttgtgt 


cttcatgcac 


actcaaaaca 


aacgatgcct 


1020 


ccactttctc 


aacttcgtgc 


tcagcaaatt 


tggcgactac 


gttccttgcc 


attacccact 


1080 
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tgatctattt 


gaacgcctct 


gggctgtcga 


tacagttgaa 


cgcttgggaa 


tcgatcgcta 


1140 


tttcaagaaa 


gaaatcaaag 


aatctctgga 


ttacgtttat 


aggtactggg 


acgccgaaag 


1200 


aggcgtggga 


tgggcaagat 


gcaatcctat 


tcctgatgtc 


gatgacactg 


ccatgggtct 


1260 


tagaatcctg 


agacttcatg 


gatacaatgt 


atcttcagat 


gttctggaga 


atttcagaga 


1320 


cgagaaagga 


gacttctttt 


gctttgccgg 


tcaaacgcaa 


attggtgtga 


ccgataatct 


1380 


taacctttat 


agatgttcac 


aagtatgttt 


tccgggagaa 


aagataatgg 


aagaagctaa 


1440 


gaccttcact 


acaaatcatc 


tccaaaatgc 


tcttgccaaa 


aacaacgcat 


ttgataagtg 


1500 


ggctgtcaag 


aaggatcttc 


ctggagaggt 


ggagtatgct 


ataaagtatc 


cgtggcatag 


1560 


aagtatgcca 


agattggagg 


caagaagtta 


catagagcaa 


tttggatcaa 


atgatgtctg 


1620 


gctggggaag 


actgtgtata 


agatgctata 


tgtgagcaac 


gaaaaatatt 


tggagctggc 


1680 


caaattggac 


ttcaatatgg 


tgcaggcctt 


acaccaaaag 


gagactcaac 


acattgtcag 


1740 


ctggtggaga 


gaatcgggat 


tcaatgatct 


tacattcacc 


cgccagcggc 


ctgtggaaat 


1800 


gtatttctca 


gtggcggtta 


gtatgtttga 


gccagaattc 


gctgcttgta 


gaattgccta 


1860 


tgccaagact 


tcttgcctcg 


cagttattct 


agacgatctt 


tacgacaccc 


acggatctct 


1920 


ggatgatctt 


aaattgttct 


ctgaagcggt 


ccgaagatgg 


gatatctctg 


tgctggatag 


1980 


cgttcgggat 


aatcagttga 


aagtttgctt 


cctagggctg 


tacaacacag 


tgaatggatt 


2040 


tggaaaagat 


ggactcaagg 


aacaaggccg 


tgatgtgctg 


ggctatcttc 


gaaaagtatg 


2100 


ggagggcttg 


ctcgcatcgt 


ataccaaaga 


agccgaatgg 


tcggcagcaa 


agtatgtgcc 


2160 


gacattcaac 


gaatatgtgg 


aaaatgccaa 


agtgtccata 


gcacttgcga 


cagtcgtact 


2220 


aaactcaatc 


tttttcactg 


gagaattact 


tcctgattac 


attttacagc 


aagtagacct 


2280 


tcggtccaaa 


tttctgcatc 


ttgtgtcttt 


gactggacga 


ctaatcaatg 


acaccaagac 


2340 


ttaccaggcc 


gagagaaacc 


gtggtgaatt 


ggtttccagc 


gtacagtgct 


acatgaggga 


2400 


aaatccggag 


tgcacagagg 


aagaagctct 


aagtcatgtt 


tatggtat ca 


tcgacaacgc 


2460 


actgaaggaa 


ttgaattggg 


agttggccaa 


cccagcgagc 


aatgccccat 


tgtgtgtgag 


2520 


aagac ugc uy 


4~ ^ ^ f* ^ "4" rt 

X. ucaacac uy 






\' 7^^" ^ 7\ 


ydydL.yy^i- 


2580 


tggtatctct 


gacaaagaga 


tgaaagacca 


tgtcagccga 


actcttttcg 


atcctgtggc 


2640 


gtagcatact 


gatattatat 


ataatattca 


tattcaatcc 


aaaaaaaaaa 


aaaaaaaaaa 


2700 


aaaaa 












2705 



<210> 2 

<211> 873 

<212> PRT 

<213> Ginkgo biloba 
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<400> 2 

Met Ala Gly Val Leu Phe Ala Asn Leu Pro Cys Ser Leu Gin Leu Ser 
15 10 15 



Pro Lys Val Pro Phe Arg Gin Ser Thr Asn lie Leu lie Pro Phe His 
20 25 30 



Lys Arg Ser Ser Phe Gly Phe Asn Ala Gin His Cys Val Arg Ser His 
35 40 45 



Leu Arg Leu Arg Trp Asn Cys Val Gly lie His Ala Ser Ala Ala Glu 
50 55 60 



Thr Arg Pro Asp Gin Leu Pro Gin Glu Glu Arg Phe Val Ser Arg Leu 
65 70 75 80 



Asn Ala Asp Tyr His Pro Ala Val Trp Lys Asp Asp Phe lie Asp Ser 
85 90 95 



Leu Thr Ser Pro Asn Ser His Ala Thr Ser Lys Ser Ser Val Asp Glu 
100 105 110 



Thr lie Asn Lys Arg lie Gin Thr Leu Val Lys Glu lie Gin Cys Met 
115 120 125 



Phe Gin Ser Met Gly Asp Gly Glu Thr Asn Pro Ser Ala Tyr Asp Thr 
130 135 140 



Ala Trp Val Ala Arg lie Pro Ser lie Asp Gly Ser Gly Ala Pro Gin 
145 150 155 160 



Phe Pro Gin Thr Leu Gin Trp lie Leu Asn Asn Gin Leu Pro Asp Gly 
165 170 175 



Ser Trp Gly Glu Glu Cys lie Phe Leu Ala Tyr Asp Arg Val Leu Asn 
180 185 190 



Thr Leu Ala Cys Leu Leu Thr Leu Lys lie Trp Asn Lys Gly Asp lie 
195 200 205 



Gin Val Gin Lys Gly Val Glu Phe Val Arg Lys His Met Glu Glu Met 
210 215 220 



Lys Asp Glu Ala Asp Asn His Arg Pro Ser Gly Phe Glu Val Val Phe 
225 230 235 240 
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Pro Ala Met Leu Asp Glu Ala Lys Ser Leu Gly Leu Asp Leu Pro Tyr 
245 250 255 



His Leu Pro Phe lie Ser Gin lie His Gin Lys Arg Gin Lys Lys Leu 
260 265 270 



Gin Lys lie Pro Leu Asn Val Leu His Asn His Gin Thr Ala Leu Leu 
275 280 285 



Tyr Ser Leu Glu Gly Leu Gin Asp Val Val Asp Trp Gin Glu lie Thr 
290 295 300 



Asn Leu Gin Ser Arg Asp Gly Ser Phe Leu Ser Ser Pro Ala Ser Thr 
305 310 315 320 



Ala Cys Val Phe Met His Thr Gin Asn Lys Arg Cys Leu His Phe Leu 
325 330 335 



Asn Phe Val Leu Ser Lys Phe Gly Asp Tyr Val Pro Cys His Tyr Pro 
340 345 350 



Leu Asp Leu Phe Glu Arg Leu Trp Ala Val Asp Thr Val Glu Arg Leu 
355 360 365 



Gly lie Asp Arg Tyr Phe Lys Lys Glu lie Lys Glu Ser Leu Asp Tyr 
370 375 380 



Val Tyr Arg Tyr Trp Asp Ala Glu Arg Gly Val Gly Trp Ala Arg Cys 
385 390 395 400 



Asn Pro lie Pro Asp Val Asp Asp Thr Ala Met Gly Leu Arg lie Leu 
405 410 415 



Arg Leu His Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Asn Phe Arg 
420 425 430 



Asp Glu Lys Gly Asp Phe Phe Cys Phe Ala Gly Gin Thr Gin lie Gly 
435 440 445 



Val Thr Asp Asn Leu Asn Leu Tyr Arg Cys Ser Gin Val Cys Phe Pro 
450 455 460 



Gly Glu Lys lie Met Glu Glu Ala Lys Thr Phe Thr Thr Asn His Leu 
465 470 475 480 
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Gin Asn Ala Leu Ala Lys Asn Asn Ala Phe Asp Lys Trp Ala Val Lys 
485 490 495 



Lys Asp Leu Pro Gly Glu Val Glu Tyr Ala lie Lys Tyr Pro Trp His 
500 505 510 



Arg Ser Met Pro Arg Leu Glu Ala Arg Ser Tyr lie Glu Gin Phe Gly 
515 520 525 



Ser Asn Asp Val Trp Leu Gly Lys Thr Val Tyr Lys Met Leu Tyr Val 
530 535 540 



Ser Asn Glu Lys Tyr Leu Glu Leu Ala Lys Leu Asp Phe Asn Met Val 
545 550 555 560 



Gin Ala Leu His Gin Lys Glu Thr Gin His lie Val Ser Trp Trp Arg 
565 570 575 



Glu Ser Gly Phe Asn Asp Leu Thr Phe Thr Arg Gin Arg Pro Val Glu 
580 585 590 



Met Tyr Phe Ser Val Ala Val Ser Met Phe Glu Pro Glu Phe Ala Ala 
595 600 605 



Cys Arg lie Ala Tyr Ala Lys Thr Ser Cys Leu Ala Val lie Leu Asp 
610 615 620 



Asp Leu Tyr Asp Thr His Gly Ser Leu Asp Asp Leu Lys Leu Phe Ser 
625 630 635 640 



Glu Ala Val Arg Arg Trp Asp lie Ser Val Leu Asp Ser Val Arg Asp 
645 650 655 



Asn Gin Leu Lys Val Cys Phe Leu Gly Leu Tyr Asn Thr Val Asn Gly 
660 665 670 



Phe Gly Lys Asp Gly Leu Lys Glu Gin Gly Arg Asp Val Leu Gly Tyr 
675 680 685 



Leu Arg Lys Val Trp Glu Gly Leu Leu Ala Ser Tyr Thr Lys Glu Ala 
690 695 700 



Glu Trp Ser Ala Ala Lys Tyr Val Pro Thr Phe Asn Glu Tyr Val Glu 
705 710 715 720 
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Asn Ala Lys Val Ser lie Ala Leu Ala Thr Val Val Leu Asn Ser lie 
725 730 735 



Phe Phe Thr Gly Glu Leu Leu Pro Asp Tyr lie Leu Gin Gin Val Asp 
740 745 750 



Leu Arg Ser Lys Phe Leu His Leu Val Ser Leu Thr Gly Arg Leu lie 
755 760 765 



Asn Asp Thr Lys Thr Tyr Gin Ala Glu Arg Asn Arg Gly Glu Leu Val 
770 775 780 



Ser Ser Val Gin Cys Tyr Met Arg Glu Asn Pro Glu Cys Thr Glu Glu 
785 790 795 800 



Glu Ala Leu Ser His Val Tyr Gly lie lie Asp Asn Ala Leu Lys Glu 
805 810 815 



Leu Asn Trp Glu Leu Ala Asn Pro Ala Ser Asn Ala Pro Leu Cys Val 
820 825 830 



Arg Arg Leu Leu Phe Asn Thr Ala Arg Val Met Gin Leu Phe Tyr Met 
835 840 845 



Tyr Arg Asp Gly Phe Gly lie Ser Asp Lys Glu Met Lys Asp His Val 
850 855 860 



Ser Arg Thr Leu Phe Asp Pro Val Ala 
865 870 



<210> 3 

<211> 2861 

<212> DNA 

<213> Abies grandis 

<400> 3 

agatggccat gccttcctct tcattgtcat cacagattcc cactgctgct catcatctaa 
ctgctaacgc acaatccatt ccgcatttct ccacgacgct gaatgctgga agcagtgcta 
gcaaacggag aagcttgtac ctacgatggg gtaaaggttc aaacaagatc attgcctgtg 



cttcttctac attggtgaaa cgagaatttc ctccaggatt ttggaaggat gatcttatcg 
attctctaac gtcatctcac aaggttgcag catcagacga gaagcgtatc gagacattaa 
tatccgagat taagaatatg tttagatgta tgggctatgg cgaaacgaat ccctctgcat 
atgacactgc ttgggtagca aggattccag cagttgatgg ctctgacaac cctcactttc 



60 

120 
180 



ttggagaagg tggtgcaacc tctgttcctt atcagtctgc tgaaaagaat gattcgcttt 240 



300 
360 
420 
480 
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ctgagacggt tgaatggatt cttcaaaatc agttgaaaga tgggtcttgg ggtgaaggat 54 0 

tctacttctt ggcatatgac agaatactgg ctacacttgc atgtattatt acccttaccc 600 

tctggcgtac tggggagaca caagtacaga aaggtattga attcttcagg acacaagctg 660 

gaaagatgga agatgaagct gatagtcata ggccaagtgg atttgaaata gtatttcctg 720 

caatgctaaa ggaagctaaa atcttaggct tggatctgcc ttacgatttg ccattcctga 780 

aacaaatcat cgaaaagcgg gaggctaagc ttaaaaggat tcccactgat gttctctatg 840 

cccttccaac aacgttattg tattctttgg aaggtttaca agaaatagta gactggcaga 900 

aaataatgaa acttcaatcc aaggatggat catttctcag ctctccggca tctacagcgg 960 

ctgtattcat gcgtacaggg aacaaaaagt gcttggattt cttgaacttt gtcttgaaga 1020 

aattcggaaa ccatgtgcct tgtcactatc cgcttgatct atttgaacgt ttgtgggcgg 1080 

ttgatacagt tgagcggcta ggtatcgatc gtcatttcaa agaggagatc aaggaagcat 1140 

tggattatgt ttacagccat tgggacgaaa gaggcattgg atgggcgaga gagaatcctg 1200 

ttcctgatat tgatgataca gccatgggcc ttcgaatctt gagattacat ggatacaatg 12 60 

tatcctcaga tgttttaaaa acatttagag atgagaatgg ggagttcttt tgcttcttgg 1320 

gtcaaacaca gagaggagtt acagacatgt taaacgtcaa tcgttgttca catgtttcat 1380 

ttccgggaga aacgatcatg gaagaagcaa aactctgtac cgaaaggtat ctgaggaatg 1440 

ctctggaaaa tgtggatgcc tttgacaaat gggcttttaa aaagaatatt cggggagagg 1500 

tagagtatgc actcaaatat ccctggcata agagtatgcc aaggttggag gctagaagct 1560 

atattgaaaa ctatgggcca gatgatgtgt ggcttggaaa aactgtatat atgatgccat 1620 

acatttcgaa tgaaaagtat ttagaactag cgaaactgga cttcaataag gtgcagtcta 1680 

tacaccaaac agagcttcaa gatcttcgaa ggtggtggaa atcatccggt ttcacggatc 1740 

tgaatttcac tcgtgagcgt gtgacggaaa tatatttctc accggcatcc tttatctttg 1800 

agcccgagtt ttctaagtgc agagaggttt atacaaaaac ttccaatttc actgttattt 1860 

tagatgatct ttatgacgcc catggatctt tagacgatct taagttgttc acagaatcag 1920 

tcaaaagatg ggatctatca ctagtggacc aaatgccaca acaaatgaaa atatgttttg 1980 

tgggtttcta caatactttt aatgatatag caaaagaagg acgtgagagg caagggcgcg 2040 

atgtgctagg ctacattcaa aatgtttgga aagtccaact tgaagcttac acgaaagaag 2100 

cagaatggtc tgaagctaaa tatgtgccat ccttcaatga atacatagag aatgcgagtg 2160 

tgtcaatagc attgggaaca gtcgttctca ttagtgctct tttcactggg gaggttctta 2220 

cagatgaagt actctccaaa attgatcgcg aatctagatt tcttcaactc atgggcttaa 2280 
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cagggcgttt 


ggtgaatgac 


accaaaactt 


atcaggcaga 


gagaggtcaa 


ggtgaggtgg 


2340 


cttctgccat 


acaatgttat 


atgaaggacc 


atcctaaaat 


ctctgaagaa 


gaagctctac 


2400 


aacatgtcta 


tagtgtcatg 


gaaaatgccc 


tcgaagagtt 


gaatagggag 


tttgtgaata 


2460 


acaaaatacc 


ggatatttac 


aaaagactgg 


tttttgaaac 


tgcaagaata 


atgcaactct 


2520 


tttatatgca 


sggggstggt 


ttgacactat 


cacatgatat 


ggaaattaaa 


gagcatgtca 


2580 


aaaattgcct 


cttccaacca 


gttgcctaga 


ttaaattatt 


cagttaaagg 


ccctcatggt 


2640 


attgt gtt aa 


cattataata 


acagat get c 


aaaagctttg 


agcggtattt 


gt taaggcta 


27 00 


tctttgtttg 


tttgtttgtt 


tactgccaac 


caaaaagcgt 


tcctaaacct 


ttgaagacat 


2760 


ttccatccaa 


gagatggagt 


ctacatttta 


tttatgagat 


tgaattattt 


caagagaata 


2820 


tactacatat 


atttaaaagt 


aaaaaaaaaa 


aaaaaaaaaa 


a 




2861 



<210> 4 
<211> 868 
<212> PRT 

<213> Abies grandis 
<400> 4 

Met Ala Met Pro Ser Ser Ser Leu Ser Ser Gin lie Pro Thr Ala Ala 
15 10 15 



His His Leu Thr Ala Asn Ala Gin Ser lie Pro His Phe Ser Thr Thr 
20 25 30 



Leu Asn Ala Gly Ser Ser Ala Ser Lys Arg Arg Ser Leu Tyr Leu Arg 
35 40 45 



Trp Gly Lys Gly Ser Asn Lys lie lie Ala Cys Val Gly Glu Gly Gly 
50 55 60 



Ala Thr Ser Val Pro Tyr Gin Ser Ala Glu Lys Asn Asp Ser Leu Ser 
65 70 75 80 



Ser Ser Thr Leu Val Lys Arg Glu Phe Pro Pro Gly Phe Trp Lys Asp 
85 90 95 



Asp Leu lie Asp Ser Leu Thr Ser Ser His Lys Val Ala Ala Ser Asp 
100 105 110 



Glu Lys Arg lie Glu Thr Leu lie Ser Glu lie Lys Asn Met Phe Arg 
115 120 125 



Cys Met Gly Tyr Gly Glu Thr Asn Pro Ser Ala Tyr Asp Thr Ala Trp 
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130 135 140 



Val Ala Arg lie Pro Ala Val Asp Gly Ser Asp Asn Pro His Phe Pro 
145 150 155 160 



Glu Thr Val Glu Trp lie Leu Gin Asn Gin Leu Lys Asp Gly Ser Trp 
165 170 175 



Gly Glu Gly Phe Tyr Phe Leu Ala Tyr Asp Arg lie Leu Ala Thr Leu 
180 185 190 



Ala Cys lie lie Thr Leu Thr Leu Trp Arg Thr Gly Glu Thr Gin Val 
195 200 205 



Gin Lys Gly lie Glu Phe Phe Arg Thr Gin Ala Gly Lys Met Glu Asp 
210 215 220 



Glu Ala Asp Ser His Arg Pro Ser Gly Phe Glu lie Val Phe Pro Ala 
225 230 235 240 



Met Leu Lys Glu Ala Lys lie Leu Gly Leu Asp Leu Pro Tyr Asp Leu 
245 250 255 



Pro Phe Leu Lys Gin lie lie Glu Lys Arg Glu Ala Lys Leu Lys Arg 
260 265 270 



lie Pro Thr Asp Val Leu Tyr Ala Leu Pro Thr Thr Leu Leu Tyr Ser 
275 280 285 



Leu Glu Gly Leu Gin Glu lie Val Asp Trp Gin Lys lie Met Lys Leu 
290 295 300 



Gin Ser Lys Asp Gly Ser Phe Leu Ser Ser Pro Ala Ser Thr Ala Ala 
305 310 315 320 



Val Phe Met Arg Thr Gly Asn Lys Lys Cys Leu Asp Phe Leu Asn Phe 
325 330 335 



Val Leu Lys Lys Phe Gly Asn His Val Pro Cys His Tyr Pro Leu Asp 
340 345 350 



Leu Phe Glu Arg Leu Trp Ala Val Asp Thr Val Glu Arg Leu Gly lie 
355 360 365 



Asp Arg His Phe Lys Glu Glu lie Lys Glu Ala Leu Asp Tyr Val Tyr 
370 375 380 
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Ser His Trp Asp Glu Arg Gly lie Gly Trp Ala Arg Glu Asn Pro Val 
385 390 395 400 



Pro Asp lie Asp Asp Thr Ala Met Gly Leu Arg lie Leu Arg Leu His 
405 410 415 



Gly Tyr Asn Val Ser Ser Asp Val Leu Lys Thr Phe Arg Asp Glu Asn 
420 425 430 



Gly Glu Phe Phe Cys Phe Leu Gly Gin Thr Gin Arg Gly Val Thr Asp 
435 440 445 



Met Leu Asn Val Asn Arg Cys Ser His Val Ser Phe Pro Gly Glu Thr 
450 455 460 



lie Met Glu Glu Ala Lys Leu Cys Thr Glu Arg Tyr Leu Arg Asn Ala 
465 470 475 480 



Leu Glu Asn Val Asp Ala Phe Asp Lys Trp Ala Phe Lys Lys Asn lie 
485 490 495 



Arg Gly Glu Val Glu Tyr Ala Leu Lys Tyr Pro Trp His Lys Ser Met 
500 505 510 



Pro Arg Leu Glu Ala Arg Ser Tyr lie Glu Asn Tyr Gly Pro Asp Asp 
515 520 525 



Val Trp Leu Gly Lys Thr Val Tyr Met Met Pro Tyr lie Ser Asn Glu 
530 535 540 



Lys Tyr Leu Glu Leu Ala Lys Leu Asp Phe Asn Lys Val Gin Ser lie 
545 550 555 560 



His Gin Thr Glu Leu Gin Asp Leu Arg Arg Trp Trp Lys Ser Ser Gly 
565 570 575 



Phe Thr Asp Leu Asn Phe Thr Arg Glu Arg Val Thr Glu lie Tyr Phe 
580 585 590 



Ser Pro Ala Ser Phe lie Phe Glu Pro Glu Phe Ser Lys Cys Arg Glu 
595 600 605 



Val Tyr Thr Lys Thr Ser Asn Phe Thr Val lie Leu Asp Asp Leu Tyr 
610 615 620 
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Asp Ala His Gly Ser Leu Asp Asp Leu Lys Leu Phe Thr Glu Ser Val 
625 630 635 640 



Lys Arg Trp Asp Leu Ser Leu Val Asp Gin Met Pro Gin Gin Met Lys 
645 650 655 



lie Cys Phe Val Gly Phe Tyr Asn Thr Phe Asn Asp lie Ala Lys Glu 
660 665 670 



Gly Arg Glu Arg Gin Gly Arg Asp Val Leu Gly Tyr lie Gin Asn Val 
675 680 685 



Trp Lys Val Gin Leu Glu Ala Tyr Thr Lys Glu Ala Glu Trp Ser Glu 
690 695 700 



Ala Lys Tyr Val Pro Ser Phe Asn Glu Tyr lie Glu Asn Ala Ser Val 
705 710 715 720 



Ser lie Ala Leu Gly Thr Val Val Leu lie Ser Ala Leu Phe Thr Gly 
725 730 735 



Glu Val Leu Thr Asp Glu Val Leu Ser Lys lie Asp Arg Glu Ser Arg 
740 745 750 



Phe Leu Gin Leu Met Gly Leu Thr Gly Arg Leu Val Asn Asp Thr Lys 
755 760 765 



Thr Tyr Gin Ala Glu Arg Gly Gin Gly Glu Val Ala Ser Ala lie Gin 
770 775 780 



Cys Tyr Met Lys Asp His Pro Lys lie Ser Glu Glu Glu Ala Leu Gin 
785 790 795 800 



His Val Tyr Ser Val Met Glu Asn Ala Leu Glu Glu Leu Asn Arg Glu 
805 810 815 



Phe Val Asn Asn Lys lie Pro Asp lie Tyr Lys Arg Leu Val Phe Glu 
820 825 830 



Thr Ala Arg lie Met Gin Leu Phe Tyr Met Gin Gly Asp Gly Leu Thr 
835 840 845 



Leu Ser His Asp Met Glu lie Lys Glu His Val Lys Asn Cys Leu Phe 
850 855 860 
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Gin Pro Val Ala 
865 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 

<400> 5 

atgtggtgga ctggcaagag 20 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 

<400> 7 

aactgccaga tggctcgtgg 20 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 



<210> 9 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer 

<400> 9 



<400> 6 

taaagatcgt ccagaataac 



20 



<400> 8 

ggtggagtat gctataaagt 



20 
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cagagccgtc aattgacgga attc 24 



<210> 


10 


<211> 


24 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<400> 


10 


catcgacgct tgatttcgat gtcg 


<210> 


11 


<211> 


56 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<400> 


11 


ttgcaaagag caccccagcc attttttttg 


<210> 


12 


<211> 


56 


<212> 


DNA 



24 



56 



<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 12 

tggacgagtc tctgcagctg acattttttt ttgtcgacca attccatctc agcctt 56 

<210> 13 

<211> 2528 

<212> DNA 

<213> Abies grandis 

<400> 13 



atggctggcg 


tttctgctgt 


atcaaaggtt 


tccagcttgg 


tttgtgattt 


gtcgagtacc 


60 


agcggcttga 


ttcgaagaac 


tgccaatcct 


catcccaatg 


tctggggtta 


tgatcttgtg 


120 


cattctctta 


aatcacctta 


tattgattct 


agttacagag 


aacgcgcgga 


ggtccttgtt 


180 


agcgagatta 


aagcgatgct 


taatccagct 


attacaggag 


atggagaatc 


aatgattact 


240 


ccatctgctt 


atgacacagc 


atgggtagcg 


agggtgcccg 


ccattgatgg 


ctctgctcgc 


300 


ccgcaatttc 


cccaaacagt 


tgactggatt 


ttgaaaaacc 


agttaaaaga 


tggttcatgg 


360 


ggaattcagt 


cccactttct 


gctgtccgac 


cgtcttcttg 


ccactctttc 


ttgtgttctt 


420 


gtgctcctta 


aatggaacgt 


tggggatctg 


caagtagagc 


agggaattga 


attcataaag 


480 
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agcaatctgg 


aactagtaaa 


ggatgaaacc 


gatcaagata 


gcttggtaac 


agactttgag 


540 


atcatatttc 


cttctctgtt 


aagagaagct 


caatctctgc 


gcctcggact 


tccctacgac 


600 


ctgccttata 


tacatctgtt 


gcagactaaa 


cggcaggaaa 


gattagcaaa 


actttcaagg 


660 


gaggaaattt 


atgcggttcc 


gtcgccattg 


ttgtattctt 


tagagggaat 


acaagatata 


720 


gttgaatggg 


aacgaataat 


ggaagttcaa 


agtcaggatg 


ggtctttctt 


aagctcacct 


780 


gcttctactg 


cctgcgtttt 


catgcacaca 


ggagacgcga 


aatgccttga 


attcttgaac 


840 


agtgtgatga 


tcaagtttgg 


aaattttgtt 


ccctgcctgt 


atcctgtgga 


tctgctggaa 


900 


cgcctgttga 


tcgtagataa 


tattgtacgc 


cttggaatct 


atagacactt 


tgaaaaggaa 


960 


atcaaggaag 


ctcttgatta 


tgtttacagg 


cattggaacg 


aaagaggaat 


tgggtggggc 


1020 


agactaaatc 


ccatagcaga 


tcttgagacc 


actgctttgg 


gatttcgatt 


gcttcggctg 


1080 


cataggtaca 


atgtatctcc 


agccattttt 


gacaacttca 


aagatgccaa 


tgggaaattc 


1140 


atttgctcga 


ccggtcaatt 


caacaaagat 


gtagcaagca 


tgctgaatct 


ttatagagct 


1200 


tcccagctcg 


catttcccgg 


agaaaacatt 


cttgatgaag 


ctaaaagctt 


cgctactaaa 


1260 


tatttgagag 


aagctcttga 


gaaaagtgag 


acttccagtg 


catggaacaa 


caaacaaaac 


1320 


ctgagccaag 


agatcaaata 


cgcgctgaag 


acttcttggc 


atgccagtgt 


tccgagagtg 


1380 


gaagcaaaga 


gatactgtca 


agtgtatcgc 


ccagattatg 


cacgcatagc 


aaaatgcgtt 


1440 


tacaagctac 


cctacgtgaa 


caatgaaaag 


tttttagagc 


tgggaaaatt 


agatttcaac 


1500 


attatccagt 


ccatccacca 


agaagaaatg 


aagaatgtta 


ccagctggtt 


tagagattcg 


1560 


gggttgccac 


tattcacctt 


cgctcgggag 


aggccgctgg 


aattctactt 


cttagtagcg 


1620 


gcggggacct 


atgaacccca 


gtatgccaaa 


tgcaggttcc 


tctttacaaa 


agtggcatgc 


1680 


ttgcagactg 


ttctggacga 


tatgtatgac 


acttatggaa 


ccctagatga 


attgaagcta 


1740 


ttcactgagg 


ctgtgagaag 


atgggacctc 


tcctttacag 


aaaaccttcc 


agactatatg 


1800 


aaactatgtt 


accaaatcta 


ttatgacata 


gttcacgagg 


tggcttggga 


ggcagagaag 


1860 


gaacaggggc 


gtgaattggt 


cagctttttc 


agaaagggat 


gggaggatta 


tctt ctgggt 


1920 


tattatgaag 


aagctgaatg 


gttagctgct 


gagtatgtgc 


ctaccttgga 


cgagtacata 


1980 


aagaatggaa 


tcacatctat 


cggccaacgt 


atacttctgt 


tgagtggagt 


gttgataatg 


2040 


gatgggcaac 


tcctttcgca 


agaggcatta 


gagaaagtag 


attatccagg 


aagacgtgtt 


2100 


ctcacagagc 


tgaatagcct 


catttcccgc 


ctggcggatg 


acacgaagac 


atataaagct 


2160 


gagaaggctc 


gtggagaatt 


ggcgtccagc 


attgaatgtt 


acatgaaaga 


ccatcctgaa 


2220 


tgtacagagg 


aagaggctct 


cgatcacatc 


tatagcattc 


tggagccggc 


ggtgaaggaa 


2280 


ctgacaagag 


agtttctgaa 


gcccgacgac 


gtcccattcg 


cctgcaagaa 


gatgcttttc 


2340 
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ga.ggagaca.a. 


gagtgacgat 


crot oat" a1" i* c 
^ 3 ^ y ^ " ^ ^ ^ 






uguLUccaaa 


^hUV 


ttagaagtca 


aagatcatat 


caaagagtgt 


ctcattgaac 


cgctgccact 


gtaatcaaaa 


2460 


tagttgcaat 


aataattgaa 


ataatctcaa 


ctatgtttca 


caaaaaaaaa 


aaaaaaaaaa 


2520 


aaaaaaaa 












2528 


<210> 14 

<211> 2424 

<212> DNA 

<213> Abies grandis 












<400> 14 
gggttatgat 


cttgtgcatt 


ctcttaaatc 


accttatatt 


gattctagtt 


acagagaacg 


60 


cgcggaggtc 


cttgttagcg 


agattaaagt 


gatgcttaat 


ccagctatta 


caggagatgg 


120 


agaatcaatg 


attactccat 


ctgcttatga 


cacagcatgg 


gtagcgaggg 


tgcccgccat 


180 


tgatggctct 


gctcgcccgc 


aatttcccca 


aacagttgac 


tggattttga 


aaaaccagtt 


240 


aaaagatggt 


tcatggggaa 


ttcagtccca 


ctttctgctg 


tccgaccgtc 


ttcttgccac 


300 


tctttcttgt 


gttcttgtgc 


tccttaaatg 


gaacgttggg 


gatctgcaag 


tagagcaggg 


360 


aattgaattc 


ataaagagca 


atctggaact 


agtaaaggat 


gaaaccgatc 


aagatagctt 


420 


ggtaacagac 


tttgagatca 


tatttccttc 


tctgttaaga 


gaagctcaat 


ctctgcgcct 


480 


cggacttccc 


tacgacctgc 


cttatataca 


tctgttgcag 


actaaacggc 


aggaaagatt 


540 


agcaaaactt 


tcaagggagg 


aaatttatgc 


ggttccgtcg 


ccattgttgt 


attctttaga 


600 


gggaatacaa 


gatatagttg 


aatgggaacg 


aataatggaa 


gttcaaagtc 


aggatgggtc 


660 


tttcttaagc 


tcacctgctt 


ctactgcctg 


cgttttcatg 


cacacaggag 


acgcgaaatg 


720 


ccttgaattc 


ttgaacagtg 


tgatgatcaa 


gtttggaaat 


tttgttccct 


gcctgtatcc 


780 


tgtggatctg 


ctggaacgcc 


tgttgatcgt 


agataatatt 


gtacgccttg 


gaatctatag 


840 


acactttgaa 


aaggaaatca 


aggaagctct 


tgattatgtt 


tacaggcatt 


ggaacgaaag 


900 


aggaattggg 


tggggcagac 


taaatcccat 


agcagatctt 


gagaccactg 


ctttgggatt 


960 


tcgattgctt 


cggctgcata 


ggtacaatgt 


atctccagcc 


atttttgaca 


acttcaaaga 


1020 


tgccaatggg 


aaattcattt 


gctcgaccgg 


tcaattcaac 


aaagatgtag 


caagcatgct 


1080 


gaatctttat 


agagcttccc 


agctcgcatt 


tcccggagaa 


aacattcttg 


atgaagctaa 


1140 


aagcttcgct 


actaaatatt 


tgagagaagc 


tcttgagaaa 


agtgagactt 


ccagtgcatg 


1200 


gaacaacaaa 


caaaacctga 


gccaagagat 


caaatacgcg 


ctgaagactt 


cttggcatgc 


1260 


cagtgttccg 


agagtggaag 


caaagagata 


ctgtcaagtg 


tatcgcccag 


attatgcacg 


1320 


catagcaaaa 


tgcgtttaca 


agctacccta 


cgtgaacaat 


gaaaagtttt 


tagagctggg 


1380 
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aaaattagat 


ttcaacatta 


tccagtccat 


ccaccaagaa 


gaaatgaaga 


atgttaccag 


1440 


ctggtttaga 


gattcggggt 


tgccactatt 


caccttcgct 


cgggagaggc 


cgctggaatt 


1500 


ctacttctta 


gtagcggcgg 


ggacctatga 


accccagtat 


gccaaatgca 


ggttcctctt 


1560 


tacaaaagtg 


gcatgcttgc 


agactgttct 


ggacgatatg 


tatgacactt 


atggaaccct 


1620 


agatgaattg 


aagctattca 


ctgaggctgt 


gagaagatgg 


gacctctcct 


ttacagaaaa 


1680 


ccttccagac 


tatatgaaac 


tatgttacca 


aatctattat 


gacatagttc 


acgaggtggc 


1740 


ttgggaggca 


gagaaggaac 


aggggcgtga 


attggtcagc 


tttttcagaa 


agggatggga 


1800 


ggattatctt 


ctgggttatt 


atgaagaagc 


tgaatggtta 


gctgctgagt 


atgtgcctac 


1860 


cttggacgag 


tacataaaga 


atggaatcac 


atctatcggc 


caacgtatac 


ttctgttgag 


1920 


tggagtgttg 


ataatggatg 


ggcaactcct 


ttcgcaagag 


gcattagaga 


aagtagatta 


1980 


tccaggaaga 


cgtgttctca 


cagagctgaa 


tagcctcatt 


tcccgcctgg 


cggatgacac 


2040 


gaagacatat 


aaagctgaga 


aggctcgtgg 


agaattggcg 


tccagcattg 


aatgttacat 


2100 


gaaagaccat 


cctgaatgta 


cagaggaaga 


ggctctcgat 


cacatctata 


gcattctgga 


2160 


gccggcggtg 


aaggaactga 


caagagagtt 


tctgaagccc 


gacgacgtcc 


cattcgcctg 


2220 


caagaagatg 


cttttcgagg 


agacaagagt 


gacgatggtg 


atattcaagg 


atggagatgg 


2280 


attcggtgtt 


tccaaattag 


aagtcaaaga 


tcatatcaaa 


gagtgtctca 


ttgaaccgct 


2340 


gccactgtaa 


tcaaaatagt 


tgcaataata 


attgaaataa 


tgtcaactat 


gtttcacaaa 


2400 


aaaaaaaaaa 


aaaaaaaaaa 


aaaa 








2424 



<210> 15 
<211> 817 
<212> PRT 

<213> Abies grandis 
<400> 15 

Met Ala Gly Val Ser Ala Val Ser Lys Val Ser Ser Leu Val Cys Asp 
15 10 15 

Leu Ser Ser Thr Ser Gly Leu lie Arg Arg Thr Ala Asn Pro His Pro 
20 25 30 

Asn Val Trp Gly Tyr Asp Leu Val His Ser Leu Lys Ser Pro Tyr lie 
35 40 45 

Asp Ser Ser Tyr Arg Glu Arg Ala Glu Val Leu Val Ser Glu lie Lys 
50 55 60 
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Ala Met Leu Asn Pro Ala lie Thr Gly Asp Gly Glu Ser Met lie Thr 
65 70 75 80 



Pro Ser Ala Tyr Asp Thr Ala Trp Val Ala Arg Val Pro Ala lie Asp 
85 90 95 



Gly Ser Ala Arg Pro Gin Phe Pro Gin Thr Val Asp Trp lie Leu Lys 
100 105 110 



Asn Gin Leu Lys Asp Gly Ser Trp Gly lie Gin Ser His Phe Leu Leu 
115 120 125 



Ser Asp Arg Leu Leu Ala Thr Leu Ser Cys Val Leu Val Leu Leu Lys 
130 135 140 



Trp Asn Val Gly Asp Leu Gin Val Glu Gin Gly lie Glu Phe lie Lys 
145 150 155 160 



Ser Asn Leu Glu Leu Val Lys Asp Glu Thr Asp Gin Asp Ser Leu Val 
165 170 175 



Thr Asp Phe Glu lie lie Phe Pro Ser Leu Leu Arg Glu Ala Gin Ser 
180 185 190 



Leu Arg Leu Gly Leu Pro Tyr Asp Leu Pro Tyr lie His Leu Leu Gin 
195 200 205 



Thr Lys Arg Gin Glu Arg Leu Ala Lys Leu Ser Arg Glu Glu lie Tyr 
210 215 220 



Ala Val Pro Ser Pro Leu Leu Tyr Ser Leu Glu Gly lie Gin Asp lie 
225 230 235 240 



Val Glu Trp Glu Arg lie Met Glu Val Gin Ser Gin Asp Gly Ser Phe 
245 250 255 



Leu Ser Ser Pro Ala Ser Thr Ala Cys Val Phe Met His Thr Gly Asp 
260 265 270 



Ala Lys Cys Leu Glu Phe Leu Asn Ser Val Met lie Lys Phe Gly Asn 
275 280 285 



Phe Val Pro Cys Leu Tyr Pro Val Asp Leu Leu Glu Arg Leu Leu lie 
290 295 300 



Val Asp Asn lie Val Arg Leu Gly lie Tyr Arg His Phe Glu Lys Glu 
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305 310 315 320 



lie Lys Glu Ala Leu Asp Tyr Val Tyr Arg His Trp Asn Glu Arg Gly 
325 330 335 



lie Gly Trp Gly Arg Leu Asn Pro lie Ala Asp Leu Glu Thr Thr Ala 
340 345 350 



Leu Gly Phe Arg Leu Leu Arg Leu His Arg Tyr Asn Val Ser Pro Ala 
355 360 365 



lie Phe Asp Asn Phe Lys Asp Ala Asn Gly Lys Phe lie Cys Ser Thr 
370 375 380 



Gly Gin Phe Asn Lys Asp Val Ala Ser Met Leu Asn Leu Tyr Arg Ala 
385 390 395 400 



Ser Gin Leu Ala Phe Pro Gly Glu Asn lie Leu Asp Glu Ala Lys Ser 
405 410 415 



Phe Ala Thr Lys Tyr Leu Arg Glu Ala Leu Glu Lys Ser Glu Thr Ser 
420 425 430 



Ser Ala Trp Asn Asn Lys Gin Asn Leu Ser Gin Glu lie Lys Tyr Ala 
435 440 445 



Leu Lys Thr Ser Trp His Ala Ser Val Pro Arg Val Glu Ala Lys Arg 
450 455 460 

Tyr Cys Gin Val Tyr Arg Pro Asp Tyr Ala Arg lie Ala Lys Cys Val 
465 470 475 480 



Tyr Lys Leu Pro Tyr Val Asn Asn Glu Lys Phe Leu Glu Leu Gly Lys 
485 490 495 



Leu Asp Phe Asn lie lie Gin Ser lie His Gin Glu Glu Met Lys Asn 
500 505 510 



Val Thr Ser Trp Phe Arg Asp Ser Gly Leu Pro Leu Phe Thr Phe Ala 
515 520 525 



Arg Glu Arg Pro Leu Glu Phe Tyr Phe Leu Val Ala Ala Gly Thr Tyr 
530 535 540 



Glu Pro Gin Tyr Ala Lys Cys Arg Phe Leu Phe Thr Lys Val Ala Cys 
545 550 555 560 
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Leu Gin Thr Val Leu Asp Asp Met Tyr Asp Thr Tyr Gly Thr Leu Asp 
565 570 575 



Glu Leu Lys Leu Phe Thr Glu Ala Val Arg Arg Trp Asp Leu Ser Phe 
580 585 590 



Thr Glu Asn Leu Pro Asp Tyr Met Lys Leu Cys Tyr Gin lie Tyr Tyr 
595 600 605 



Asp lie Val His Glu Val Ala Trp Glu Ala Glu Lys Glu Gin Gly Arg 
610 615 620 



Glu Leu Val Ser Phe Phe Arg Lys Gly Trp Glu Asp Tyr Leu Leu Gly 
625 630 635 640 



Tyr Tyr Glu Glu Ala Glu Trp Leu Ala Ala Glu Tyr Val Pro Thr Leu 
645 650 655 



Asp Glu Tyr lie Lys Asn Gly lie Thr Ser lie Gly Gin Arg lie Leu 
660 665 670 



Leu Leu Ser Gly Val Leu lie Met Asp Gly Gin Leu Leu Ser Gin Glu 
675 680 685 



Ala Leu Glu Lys Val Asp Tyr Pro Gly Arg Arg Val Leu Thr Glu Leu 
690 695 700 



Asn Ser Leu lie Ser Arg Leu Ala Asp Asp Thr Lys Thr Tyr Lys Ala 
705 710 715 720 



Glu Lys Ala Arg Gly Glu Leu Ala Ser Ser lie Glu Cys Tyr Met Lys 
725 730 735 



Asp His Pro Glu Cys Thr Glu Glu Glu Ala Leu Asp His lie Tyr Ser 
740 745 750 



lie Leu Glu Pro Ala Val Lys Glu Leu Thr Arg Glu Phe Leu Lys Pro 
755 760 765 



Asp Asp Val Pro Phe Ala Cys Lys Lys Met Leu Phe Glu Glu Thr Arg 
770 775 780 



Val Thr Met Val lie Phe Lys Asp Gly Asp Gly Phe Gly Val Ser Lys 
785 790 795 800 
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Leu Glu Val Lys Asp His lie Lys Glu Cys Leu lie Glu Pro Leu Pro 
805 810 815 



Leu 



<210> 16 
<211> 782 
<212> PRT 

<213> Abies grandis 
<400> 16 

Gly Tyr Asp Leu Val His Ser Leu Lys Ser Pro Tyr lie Asp Ser Ser 
15 10 15 



Tyr Arg Glu Arg Ala Glu Val Leu Val Ser Glu lie Lys Val Met Leu 
20 25 30 



Asn Pro Ala lie Thr Gly Asp Gly Glu Ser Met lie Thr Pro Ser Ala 
35 40 45 



Tyr Asp Thr Ala Trp Val Ala Arg Val Pro Ala lie Asp Gly Ser Ala 
50 55 60 



Arg Pro Gin Phe Pro Gin Thr Val Asp Trp lie Leu Lys Asn Gin Leu 
65 70 75 80 



Lys Asp Gly Ser Trp Gly lie Gin Ser His Phe Leu Leu Ser Asp Arg 
85 90 95 



Leu Leu Ala Thr Leu Ser Cys Val Leu Val Leu Leu Lys Trp Asn Val 
100 105 110 



Gly Asp Leu Gin Val Glu Gin Gly lie Glu Phe lie Lys Ser Asn Leu 
115 120 125 



Glu Leu Val Lys Asp Glu Thr Asp Gin Asp Ser Leu Val Thr Asp Phe 
130 135 140 



Glu lie lie Phe Pro Ser Leu Leu Arg Glu Ala Gin Ser Leu Arg Leu 
145 150 155 160 



Gly Leu Pro Tyr Asp Leu Pro Tyr lie His Leu Leu Gin Thr Lys Arg 
165 170 175 



Gin Glu Arg Leu Ala Lys Leu Ser Arg Glu Glu He Tyr Ala Val Pro 
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180 185 190 



Ser Pro Leu Leu Tyr Ser Leu Glu Gly lie Gin Asp lie Val Glu Trp 
195 200 205 



Glu Arg lie Met Glu Val Gin Ser Gin Asp Gly Ser Phe Leu Ser Ser 
210 215 220 



Pro Ala Ser Thr Ala Cys Val Phe Met His Thr Gly Asp Ala Lys Cys 
225 230 235 240 



Leu Glu Phe Leu Asn Ser Val Met lie Lys Phe Gly Asn Phe Val Pro 
245 250 255 



Cys Leu Tyr Pro Val Asp Leu Leu Glu Arg Leu Leu lie Val Asp Asn 
260 265 270 



lie Val Arg Leu Gly lie Tyr Arg His Phe Glu Lys Glu lie Lys Glu 
275 280 285 



Ala Leu Asp Tyr Val Tyr Arg His Trp Asn Glu Arg Gly lie Gly Trp 
290 295 300 



Gly Arg Leu Asn Pro lie Ala Asp Leu Glu Thr Thr Ala Leu Gly Phe 
305 310 315 320 



Arg Leu Leu Arg Leu His Arg Tyr Asn Val Ser Pro Ala lie Phe Asp 
325 330 335 



Asn Phe Lys Asp Ala Asn Gly Lys Phe lie Cys Ser Thr Gly Gin Phe 
340 345 350 



Asn Lys Asp Val Ala Ser Met Leu Asn Leu Tyr Arg Ala Ser Gin Leu 
355 360 365 



Ala Phe Pro Gly Glu Asn lie Leu Asp Glu Ala Lys Ser Phe Ala Thr 
370 375 380 



Lys Tyr Leu Arg Glu Ala Leu Glu Lys Ser Glu Thr Ser Ser Ala Trp 
385 390 395 400 



Asn Asn Lys Gin Asn Leu Ser Gin Glu lie Lys Tyr Ala Leu Lys Thr 
405 410 415 



Ser Trp His Ala Ser Val Pro Arg Val Glu Ala Lys Arg Tyr Cys Gin 
420 425 430 
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Val Tyr Arg Pro Asp Tyr Ala Arg lie Ala Lys Cys Val Tyr Lys Leu 
435 440 445 



Pro Tyr Val Asn Asn Glu Lys Phe Leu Glu Leu Gly Lys Leu Asp Phe 
450 455 460 



Asn lie lie Gin Ser lie His Gin Glu Glu Met Lys Asn Val Thr Ser 
465 470 475 480 



Trp Phe Arg Asp Ser Gly Leu Pro Leu Phe Thr Phe Ala Arg Glu Arg 
485 490 495 



Pro Leu Glu Phe Tyr Phe Leu Val Ala Ala Gly Thr Tyr Glu Pro Gin 
500 505 510 



Tyr Ala Lys Cys Arg Phe Leu Phe Thr Lys Val Ala Cys Leu Gin Thr 
515 520 525 



Val Leu Asp Asp Met Tyr Asp Thr Tyr Gly Thr Leu Asp Glu Leu Lys 
530 535 540 



Leu Phe Thr Glu Ala Val Arg Arg Trp Asp Leu Ser Phe Thr Glu Asn 
545 550 555 560 



Leu Pro Asp Tyr Met Lys Leu Cys Tyr Gin lie Tyr Tyr Asp lie Val 
565 570 575 



His Glu Val Ala Trp Glu Ala Glu Lys Glu Gin Gly Arg Glu Leu Val 
580 585 590 



Ser Phe Phe Arg Lys Gly Trp Glu Asp Tyr Leu Leu Gly Tyr Tyr Glu 
595 600 605 



Glu Ala Glu Trp Leu Ala Ala Glu Tyr Val Pro Thr Leu Asp Glu Tyr 
610 615 620 



lie Lys Asn Gly lie Thr Ser lie Gly Gin Arg lie Leu Leu Leu Ser 
625 630 635 640 



Gly Val Leu lie Met Asp Gly Gin Leu Leu Ser Gin Glu Ala Leu Glu 
645 650 655 



Lys Val Asp Tyr Pro Gly Arg Arg Val Leu Thr Glu Leu Asn Ser Leu 
660 665 670 
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lie Ser Arg Leu Ala Asp Asp Thr Lys Thr Tyr Lys Ala Glu Lys Ala 
675 680 685 



Arg Gly Glu Leu Ala Ser Ser lie Glu Cys Tyr Met Lys Asp His Pro 
690 695 700 



Glu Cys Thr Glu Glu Glu Ala Leu Asp His lie Tyr Ser lie Leu Glu 
705 710 715 720 



Pro Ala Val Lys Glu Leu Thr Arg Glu Phe Leu Lys Pro Asp Asp Val 
725 730 735 



Pro Phe Ala Cys Lys Lys Met Leu Phe Glu Glu Thr Arg Val Thr Met 
740 745 750 



Val lie Phe Lys Asp Gly Asp Gly Phe Gly Val Ser Lys Leu Glu Val 
755 760 765 



Lys Asp His lie Lys Glu Cys Leu lie Glu Pro Leu Pro Leu 
770 775 780 



<210> 17 

<211> 1865 

<212> DNA 

<213> Abies grandis 

<400> 17 



atggctgaga 


tttctgaatc 


ttccatccct 


cgacgcacag 


ggaatcatca 


cggaaatgtg 


60 


tgggacgatg 


acctcataca 


ctctctcaac 


tcgccctatg 


gggcacctgc 


atattatgag 


120 


ctccttcaaa 


agcttattca 


ggagatcaag 


catttacttt 


tgactgaaat 


ggaaatggat 


180 


gatggcgatc 


atgatttaat 


caaacgtctt 


cagatcgttg 


acactttgga 


atgcctggga 


240 


atcgatagac 


attttgaaca 


cgaaatacaa 


acagctgctt 


tagattacgt 


ttacagatgg 


300 


tggaacgaaa 


aaggtatcgg 


ggagggatca 


agagattcct 


tcagcaaaga 


tctgaacgct 


360 


acggctttag 


gatttcgcgc 


tctccgactg 


catcgatata 


acgtatcgtc 


aggtgtgttg 


420 


aagaatttca 


aggatgaaaa 


cgggaagttc 


ttctgcaact 


ttactggtga 


agaaggaaga 


480 


ggagataaac 


aagtgagaag 


catgttgtcg 


ttacttcgag 


cttcagagat 


ttcgtttccc 


540 


ggagaaaaag 


tgatggaaga 


ggccaaggca 


ttcacaagag 


aatatctaaa 


ccaagtttta 


600 


gctggacacg 


gggatgtgac 


tgacgtggat 


caaagccttt 


tgagagaggt 


gaagtacgca 


660 


ttggagtttc 


catggcattg 


cagtgtgccg 


agatgggagg 


caaggagctt 


tctcgaaata 


720 


tatggacaca 


accattcgtg 


gctcaagtcg 


aatatcaacc 


aaaaaatgtt 


gaagttagcc 


780 
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aaattggact 


tcaatattct 


gcaatgcaaa 


catcacaagg 


agatacagtt 


tattacaagg 


840 


tggtggagag 


actcgggtat 


atcgcagctg 


aatttctatc 


gaaagcgaca 


cgtggaatat 


900 


tattcttggg 


ttgttatgtg 


catttttgag 


ccagagttct 


ctgaaagtag 


aattgccttc 


960 


gccaaaactg 


ctatcctgtg 


tactgttcta 


gatgacctct 


atgatacgca 


cgcaacattg 


1020 


catgaaatca 


aaatcatgac 


agagggagtg 


agacgatggg 


atctttcgtt 


gacagatgac 


1080 


ctcccagact 


acattaaaat 


tgcattccag 


ttcttcttca 


atacagtgaa 


tgaattgata 


1140 


gttgaaatcg 


tgaaacggca 


agggcgggat 


atgacaacca 


tagttaaaga 


ttgctggaag 


1200 


cgatacattg 


agtcttatct 


gcaagaagcg 


gaatggatag 


caactggaca 


tattcccact 


1260 


tttaacgaat 


acataaagaa 


cggcatggct 


agctcaggga 


tgtgtattct 


aaatttgaat 


1320 


ccacttctct 


tgttggataa 


acttctcccc 


gacaacattc 


tggagcaaat 


acattctcca 


1380 


tccaagatcc 


tggacctctt 


agaattgacg 


ggcagaatcg 


ccgatgactt 


aaaagatttc 


1440 


gaggacgaga 


aggaacgcgg 


ggagatggct 


tcatctttac 


agtgttatat 


gaaagaaaat 


1500 


cctgaatcta 


cagtggaaaa 


tgctttaaat 


cacataaaag 


gcatccttaa 


tcgttccctt 


1560 


gaggaattta 


attgggagtt 


tatgaagcag 


gatagtgtcc 


caatgtgttg 


caagaaattc 


1620 


actttcaata 


taggtcgagg 


acttcaattc 


atctacaaat 


acagagacgg 


cttatacatt 


1680 


tctgacaagg 


aagtaaagga 


ccagatattc 


aaaattctag 


tccaccaagt 


tccaatggag 


1740 


gaatagtgat 


ggtcttggtt 


gtagttgtct 


attatggtat 


attgcattga 


catttatgct 


1800 


taaaggtgtt 


tcttaaacgt 


ttagggcgga 


ccgttaaata 


agttggcaat 


aattaatatc 


1860 


tcgag 












1865 



<210> 18 
<211> 581 
<212> PRT 

<213> Abies grandis 

<400> 18 

Met Ala Glu lie Ser Glu Ser Ser lie Pro Arg Arg Thr Gly Asn His 
15 10 15 

His Gly Asn Val Trp Asp Asp Asp Leu lie His Ser Leu Asn Ser Pro 
20 25 30 

Tyr Gly Ala Pro Ala Tyr Tyr Glu Leu Leu Gin Lys Leu lie Gin Glu 
35 40 45 

lie Lys His Leu Leu Leu Thr Glu Met Glu Met Asp Asp Gly Asp His 
50 55 60 
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Asp Leu lie Lys Arg Leu Gin lie Val Asp Thr Leu Glu Cys Leu Gly 
65 70 75 80 



lie Asp Arg His Phe Glu His Glu lie Gin Thr Ala Ala Leu Asp Tyr 
85 90 95 



Val Tyr Arg Trp Trp Asn Glu Lys Gly lie Gly Glu Gly Ser Arg Asp 
100 105 110 



Ser Phe Ser Lys Asp Leu Asn Ala Thr Ala Leu Gly Phe Arg Ala Leu 
115 120 125 



Arg Leu His Arg Tyr Asn Val Ser Ser Gly Val Leu Lys Asn Phe Lys 
130 135 140 



Asp Glu Asn Gly Lys Phe Phe Cys Asn Phe Thr Gly Glu Glu Gly Arg 
145 150 155 160 



Gly Asp Lys Gin Val Arg Ser Met Leu Ser Leu Leu Arg Ala Ser Glu 
165 170 175 



lie Ser Phe Pro Gly Glu Lys Val Met Glu Glu Ala Lys Ala Phe Thr 
180 185 190 



Arg Glu Tyr Leu Asn Gin Val Leu Ala Gly His Gly Asp Val Thr Asp 
195 200 205 



Val Asp Gin Ser Leu Leu Arg Glu Val Lys Tyr Ala Leu Glu Phe Pro 
210 215 220 



Trp His Cys Ser Val Pro Arg Trp Glu Ala Arg Ser Phe Leu Glu lie 
225 230 235 240 



Tyr Gly His Asn His Ser Trp Leu Lys Ser Asn lie Asn Gin Lys Met 
245 250 255 



Leu Lys Leu Ala Lys Leu Asp Phe Asn lie Leu Gin Cys Lys His His 
260 265 270 



Lys Glu lie Gin Phe lie Thr Arg Trp Trp Arg Asp Ser Gly lie Ser 
275 280 285 



Gin Leu Asn Phe Tyr Arg Lys Arg His Val Glu Tyr Tyr Ser Trp Val 
290 295 300 
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Val Met Cys lie Phe Glu Pro Glu Phe Ser Glu Ser Arg lie Ala Phe 
305 310 315 320 



Ala Lys Thr Ala lie Leu Cys Thr Val Leu Asp Asp Leu Tyr Asp Thr 
325 330 335 



His Ala Thr Leu His Glu lie Lys lie Met Thr Glu Gly Val Arg Arg 
340 345 350 



Trp Asp Leu Ser Leu Thr Asp Asp Leu Pro Asp Tyr lie Lys lie Ala 
355 360 365 



Phe Gin Phe Phe Phe Asn Thr Val Asn Glu Leu lie Val Glu lie Val 
370 375 380 



Lys Arg Gin Gly Arg Asp Met Thr Thr lie Val Lys Asp Cys Trp Lys 
385 390 395 400 



Arg Tyr lie Glu Ser Tyr Leu Gin Glu Ala Glu Trp lie Ala Thr Gly 
405 410 415 



His lie Pro Thr Phe Asn Glu Tyr lie Lys Asn Gly Met Ala Ser Ser 
420 425 430 



Gly Met Cys lie Leu Asn Leu Asn Pro Leu Leu Leu Leu Asp Lys Leu 
435 440 445 



Leu Pro Asp Asn lie Leu Glu Gin lie His Ser Pro Ser Lys lie Leu 
450 455 460 



Asp Leu Leu Glu Leu Thr Gly Arg lie Ala Asp Asp Leu Lys Asp Phe 
465 470 475 480 



Glu Asp Glu Lys Glu Arg Gly Glu Met Ala Ser Ser Leu Gin Cys Tyr 
485 490 495 



Met Lys Glu Asn Pro Glu Ser Thr Val Glu Asn Ala Leu Asn His lie 
500 505 510 



Lys Gly lie Leu Asn Arg Ser Leu Glu Glu Phe Asn Trp Glu Phe Met 
515 520 525 



Lys Gin Asp Ser Val Pro Met Cys Cys Lys Lys Phe Thr Phe Asn lie 
530 535 540 



Gly Arg Gly Leu Gin Phe lie Tyr Lys Tyr Arg Asp Gly Leu Tyr lie 
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545 550 555 560 

Ser Asp Lys Glu Val Lys Asp Gin lie Phe Lys lie Leu Val His Gin 
565 570 575 

Val Pro Met Glu Glu 
580 

<210> 19 

<211> 1785 

<212> DNA 

<213> Abies grandis 

<400> 19 



tccatggctc 


agatttctga 


atctgtatca 


ccctctaccg 


atttgaagag 


caccgaatct 


60 


tccattacct 


ctaatcgaca 


tggaaatatg 


tgggaggacg 


atcgcataca 


gtctctcaac 


120 


tcaccttatg 


gggcacctgc 


atatcaagaa 


cgcagcgaaa 


agcttattga 


agagatcaaa 


180 


cttttatttt 


tgagtgacat 


ggacgatagc 


tgcaatgata 


gcgatcgtga 


tttaatcaaa 


240 


cgtcttgaga 


tcgttgatac 


tgtcgagtgt 


ctgggaattg 


atcgacattt 


tcaacctgag 


300 


ataaaattag 


ctctggatta 


cgtttacaga 


tgttggaacg 


aaagaggcat 


cggagaggga 


360 


tcaagagatt 


ccctcaagaa 


agatctgaac 


gctacagctt 


tgggattccg 


ggctctccga 


420 


ctccatcgat 


ataacgtatc 


ctcaggtgtc 


ttggagaatt 


tcagagatga 


taacgggcag 


480 


ttcttctgcg 


gttctacagt 


tgaagaagaa 


ggagcagaag 


catataataa 


acacgtaaga 


540 


tgcatgctgt 


cattatcgcg 


agcttcaaac 


attttatttc 


cgggcgaaaa 


agtgatggaa 


600 


gaggcgaagg 


cattcacaac 


aaattatcta 


aagaaagttt 


tagcaggacg 


ggaggctacc 


660 


cacgtcgatg 


aaagcctttt 


gggagaggtg 


aagtacgcat 


tggagtttcc 


atggcattgc 


720 


agtgtgcaga 


gatgggaggc 


aaggagcttt 


atcgaaatat 


ttggacaaat 


tgattcagag 


780 


cttaagtcga 


atttgagcaa 


aaaaatgtta 


gagttggcga 


aattggactt 


caatattctg 


840 


caatgcacac 


atcagaaaga 


actgcagatt 


atctcaaggt 


ggttcgcaga 


ctcaagtata 


900 


gcatccctga 


atttctatcg 


gaaatgttac 


gtcgaatttt 


acttttggat 


ggctgcagcc 


960 


atctccgagc 


cggagttttc 


tggaagcaga 


gttgccttca 


caaaaattgc 


tatactgatg 


1020 


acaatgctag 


atgacctgta 


cgatactcac 


ggaaccttgg 


accaactcaa 


aatctttaca 


1080 


gagggagtga 


gacgatggga 


tgtttcgttg 


gtagagggcc 


tcccagactt 


catgaaaatt 


1140 


gcattcgagt 


tctggttaaa 


gacatctaat 


gaattgattg 


ctgaagctgt 


taaagcgcaa 


1200 


gggcaagata 


tggcggccta 


cataagaaaa 


aatgcatggg 


agcgatacct 


tgaagcttat 


1260 


ctgcaagatg 


cggaatggat 


agccactgga 


catgtcccca 


cctttgatga 


gtacttgaat 


1320 
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aatggcacac caaacactgg gatgtgtgta ttgaatttga ttccgcttct gttaatgggt 1380 

gaacatttac caatcgacat tctggagcaa atattcttgc cctccaggtt ccaccatctc 1440 

attgaattgg cttccaggct cgtcgatgac gcgagagatt tccaggcgga gaaggatcat 1500 

ggggatttat cgtgtattga gtgttattta aaagatcatc ctgagtctac agtagaagat 1560 

gctttaaatc atgttaatgg cctccttggc aattgccttc tggaaatgaa ttggaagttc 1620 

ttaaagaagc aggacagtgt gccactctcg tgtaagaagt acagcttcca tgtattggca 1680 

cgaagcatcc aattcatgta caatcaaggc gatggcttct ccatttcgaa caaagtgatc 1740 

aaggatcaag tgcagaaagt tcttattgtc cccgtgccta tttga 1785 

<210> 20 
<211> 593 
<212> PRT 

<213> Abies grandis 
<400> 20 

Met Ala Gin lie Ser Glu Ser Val Ser Pro Ser Thr Asp Leu Lys Ser 
15 10 15 

Thr Glu Ser Ser lie Thr Ser Asn Arg His Gly Asn Met Trp Glu Asp 
20 25 30 

Asp Arg lie Gin Ser Leu Asn Ser Pro Tyr Gly Ala Pro Ala Tyr Gin 
35 40 45 

Glu Arg Ser Glu Lys Leu lie Glu Glu lie Lys Leu Leu Phe Leu Ser 
50 55 60 

Asp Met Asp Asp Ser Cys Asn Asp Ser Asp Arg Asp Leu lie Lys Arg 
65 70 75 80 

Leu Glu lie Val Asp Thr Val Glu Cys Leu Gly lie Asp Arg His Phe 
85 90 95 

Gin Pro Glu lie Lys Leu Ala Leu Asp Tyr Val Tyr Arg Cys Trp Asn 
100 105 110 

Glu Arg Gly lie Gly Glu Gly Ser Arg Asp Ser Leu Lys Lys Asp Leu 
115 120 125 

Asn Ala Thr Ala Leu Gly Phe Arg Ala Leu Arg Leu His Arg Tyr Asn 
130 135 140 

Val Ser Ser Gly Val Leu Glu Asn Phe Arg Asp Asp Asn Gly Gin Phe 
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145 150 155 160 

Phe Cys Gly Ser Thr Val Glu Glu Glu Gly Ala Glu Ala Tyr Asn Lys 
165 170 175 



His Val Arg Cys Met Leu Ser Leu Ser Arg Ala Ser Asn lie Leu Phe 
• 180 185 190 



Pro Gly Glu Lys Val Met Glu Glu Ala Lys Ala Phe Thr Thr Asn Tyr 
195 200 205 



Leu Lys Lys Val Leu Ala Gly Arg Glu Ala Thr His Val Asp Glu Ser 
210 215 220 



Leu Leu Gly Glu Val Lys Tyr Ala Leu Glu Phe Pro Trp His Cys Ser 
225 230 235 240 



Val Gin Arg Trp Glu Ala Arg Ser Phe lie Glu lie Phe Gly Gin lie 
245 250 255 



Asp Ser Glu Leu Lys Ser Asn Leu Ser Lys Lys Met Leu Glu Leu Ala 
260 265 270 



Lys Leu Asp Phe Asn lie Leu Gin Cys Thr His Gin Lys Glu Leu Gin 
275 280 285 



lie lie Ser Arg Trp Phe Ala Asp Ser Ser lie Ala Ser Leu Asn Phe 
290 295 300 



Tyr Arg Lys Cys Tyr Val Glu Phe Tyr Phe Trp Met Ala Ala Ala lie 
305 310 315 320 



Ser Glu Pro Glu Phe Ser Gly Ser Arg Val Ala Phe Thr Lys lie Ala 
325 330 335 



lie Leu Met Thr Met Leu Asp Asp Leu Tyr Asp Thr His Gly Thr Leu 
340 345 350 



Asp Gin Leu Lys lie Phe Thr Glu Gly Val Arg Arg Trp Asp Val Ser 
355 360 365 



Leu Val Glu Gly Leu Pro Asp Phe Met Lys lie Ala Phe Glu Phe Trp 
370 375 380 



Leu Lys Thr Ser Asn Glu Leu lie Ala Glu Ala Val Lys Ala Gin Gly 
385 390 395 400 
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Gin Asp Met Ala Ala Tyr lie Arg Lys Asn Ala Trp Glu Arg Tyr Leu 
405 410 415 



Glu Ala Tyr Leu Gin Asp Ala Glu Trp lie Ala Thr Gly His Val Pro 
420 425 430 



Thr Phe Asp Glu Tyr Leu Asn Asn Gly Thr Pro Asn Thr Gly Met Cys 
435 440 445 



Val Leu Asn Leu lie Pro Leu Leu Leu Met Gly Glu His Leu Pro lie 
450 455 460 



Asp lie Leu Glu Gin lie Phe Leu Pro Ser Arg Phe His His Leu lie 
465 470 475 480 



Glu Leu Ala Ser Arg Leu Val Asp Asp Ala Arg Asp Phe Gin Ala Glu 
485 490 495 



Lys Asp His Gly Asp Leu Ser Cys lie Glu Cys Tyr Leu Lys Asp His 
500 505 510 



Pro Glu Ser Thr Val Glu Asp Ala Leu Asn His Val Asn Gly Leu Leu 
515 520 525 



Gly Asn Cys Leu Leu Glu Met Asn Trp Lys Phe Leu Lys Lys Gin Asp 
530 535 540 



Ser Val Pro Leu Ser Cys Lys Lys Tyr Ser Phe His Val Leu Ala Arg 
545 550 555 560 



Ser lie Gin Phe Met Tyr Asn Gin Gly Asp Gly Phe Ser lie Ser Asn 
565 570 575 



Lys Val lie Lys Asp Gin Val Gin Lys Val Leu lie Val Pro Val Pro 
580 585 590 



He 



<210> 21 

<211> 2018 

<212> DNA 

<213> Abies grandis 

<400> 21 

cagcaatggc tctagtttct accgcaccgt tggcttccaa atcatgcctg cacaaatcgt 60 
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tgatcagttc 


tacccatgag 


cttaaggctc 


tctctagaac 


aattccagct 


ctaggaatga 


120 


gtaggcgagg 


gaaatctatc 


actccttcca 


tcagcatgag 


ctctaccacc 


gttgtaaccg 


180 


atgatggtgt 


acgaagacgc 


atgggcgatt 


tccattccaa 


cctctgggac 


gatgatgtca 


240 


tacagtcttt 


accaacggct 


tatgaggaaa 


aatcgtacct 


ggagcgtgct 


gagaaactga 


300 


tcggggaagt 


aaagaacatg 


ttcaattcga 


tgtcattaga 


agatggagag 


ttaatgagtc 


360 


cgctcaatga 


tctcattcaa 


cgcctttgga 


ttgtcgacag 


ccttgaacgt 


ttggggatcc 


420 


atagacattt 


caaagatgag 


ataaaatcgg 


cgcttgatta 


tgtttacagt 


tattggggcg 


480 


aaaatggcat 


cggatgcggg 


agggagagtg 


ttgttactga 


tctgaactca 


actgcgttgg 


540 


ggcttcgaac 


cctacgacta 


cacggatacc 


cggtgtcttc 


agatgttttc 


aaagctttca 


600 


aaggccaaaa 


tgggcagttt 


tcctgctctg 


aaaatattca 


gacagatgaa 


gagatcagag 


660 


gcgttctgaa 


tttattccgg 


gcctccctca 


ttgcctttcc 




attatggatg 


720 


aggctgaaat 


cttctctacc 


aaatatttaa 


aagaagccct 


gcaaaagatt 


ccggtctcca 


780 


gtctttcgcg 


agagatcggg 


gacgttttgg 


aatatggttg 


gcacacatat 


ttgccgcgat 


840 


tggaagcaag 


gaattacatc 


caagtctttg 


gacaggacac 


tgagaacacg 


aagtcatatg 


900 


tgaagagcaa 


aaaactttta 


gaactcgcaa 


aattggagtt 


caacatcttt 


caatccttac 


960 


aaaagaggga 


gttagaaagt 


ctggtcagat 


ggtggaaaga 


atcgggtttt 


cctgagatga 


1020 


ccttctgccg 


acatcgtcac 


gtggaatact 


acactttggc 


ttcctgcatt 


gcgttcgagc 


1080 


ctcaacattc 


tggattcaga 


ctcggctttg 


ccaagacgtg 


tcatcttatc 


acggttcttg 


1140 


acgatatgta 


cgacaccttc 


ggcacagtag 


acgagctgga 


actcttcaca 


gcgacaatga 


1200 


agagatggga 


tccgtcctcg 


atagattgcc 


ttccagaata 


tatgaaagga 


gtgtacatag 


1260 


cggtttacga 


caccgtaaat 


gaaatggctc 


gagaggcaga 


ggaggctcaa 


ggccgagata 


1320 


cgctcacata 


tgctcgggaa 


gcttgggagg 


cttatattga 


ttcgtatatg 


caagaagcaa 


1380 


ggtggatcgc 


cactggttac 


ctgccctcct 


ttgatgagta 


ctacgagaat 


gggaaagtta 


1440 


gctgtggtca 


tcgcatatcc 


gcattgcaac 


ccattctgac 


aatggacatc 


ccctttcctg 


1500 


at catatcct 


caaggaagtt 


gacttcccat 


caaagcttaa 


cgacttggca 


tgtgccatcc 


1560 


ttcgattacg 


aggtgatacg 


cggtgctaca 




ggctcgtgga 


gaagaagctt 


1620 


cctctatatc 


atgttatatg 


aaagacaatc 


ctggagtatc 


agaggaagat 


gctctcgatc 


1680 


atatcaacgc 


catgatcagt 


gacgtaatca 


aaggattaaa 


ttgggaactt 


ctcaaaccag 


1740 


acatcaatgt 


tcccatctcg 


gcgaagaaac 


atgcttttga 


catcgccaga 


gctttccatt 


1800 


acggctacaa 


ataccgagac 


ggctacagcg 


ttgccaacgt 


tgaaacgaag 


agtttggtca 


1860 
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cgagaaccct ccttgaatct gtgcctttgt agcaacagct caaatctatg ccctatgcta 1920 
tgtcgggtta aaatatatgt ggaaggtagc cgttggatgt agaggataag tttgttataa 1980 
tttaataaag ttgtaattta aaaaaaaaaa aaaaaaaa 2018 

<210> 22 
<211> 628 

<212> PRT 

<213> Abies grandis 
<400> 22 

Met Ala Leu Val Ser Thr Ala Pro Leu Ala Ser Lys Ser Cys Leu His 
15 10 15 



Lys Ser Leu lie Ser Ser Thr His Glu Leu Lys Ala Leu Ser Arg Thr 
20 25 30 



lie Pro Ala Leu Gly Met Ser Arg Arg Gly Lys Ser lie Thr Pro Ser 
35 40 45 



lie Ser Met Ser Ser Thr Thr Val Val Thr Asp Asp Gly Val Arg Arg 
50 55 60 



Arg Met Gly Asp Phe His Ser Asn Leu Trp Asp Asp Asp Val lie Gin 
65 70 75 80 



Ser Leu Pro Thr Ala Tyr Glu Glu Lys Ser Tyr Leu Glu Arg Ala Glu 
85 90 95 



Lys Leu lie Gly Glu Val Lys Asn Met Phe Asn Ser Met Ser Leu Glu 
100 105 110 



Asp Gly Glu Leu Met Ser Pro Leu Asn Asp Leu lie Gin Arg Leu Trp 
115 120 125 



lie Val Asp Ser Leu Glu Arg Leu Gly lie His Arg His Phe Lys Asp 
130 135 140 



Glu lie Lys Ser Ala Leu Asp Tyr Val Tyr Ser Tyr Trp Gly Glu Asn 
145 150 155 160 



Gly lie Gly Cys Gly Arg Glu Ser Val Val Thr Asp Leu Asn Ser Thr 
165 170 175 



Ala Leu Gly Leu Arg Thr Leu Arg Leu His Gly Tyr Pro Val Ser Ser 
180 185 190 
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Asp Val Phe Lys Ala Phe Lys Gly Gin Asn Gly Gin Phe Ser Cys Ser 
195 200 205 



Glu Asn lie Gin Thr Asp Glu Glu lie Arg Gly Val Leu Asn Leu Phe 
210 215 220 



Arg Ala Ser Leu lie Ala Phe Pro Gly Glu Lys lie Met Asp Glu Ala 
225 230 235 240 



Glu lie Phe Ser Thr Lys Tyr Leu Lys Glu Ala Leu Gin Lys lie Pro 
245 250 255 



Val Ser Ser Leu Ser Arg Glu lie Gly Asp Val Leu Glu Tyr Gly Trp 
260 265 270 



His Thr Tyr Leu Pro Arg Leu Glu Ala Arg Asn Tyr lie Gin Val Phe 
275 280 285 



Gly Gin Asp Thr Glu Asn Thr Lys Ser Tyr Val Lys Ser Lys Lys Leu 
290 295 300 



Leu Glu Leu Ala Lys Leu Glu Phe Asn lie Phe Gin Ser Leu Gin Lys 
305 310 315 320 



Arg Glu Leu Glu Ser Leu Val Arg Trp Trp Lys Glu Ser Gly Phe Pro 
325 330 335 



Glu Met Thr Phe Cys Arg His Arg His Val Glu Tyr Tyr Thr Leu Ala 
340 345 350 



Ser Cys lie Ala Phe Glu Pro Gin His Ser Gly Phe Arg Leu Gly Phe 
355 360 365 



Ala Lys Thr Cys His Leu lie Thr Val Leu Asp Asp Met Tyr Asp Thr 
370 375 380 



Phe Gly Thr Val Asp Glu Leu Glu Leu Phe Thr Ala Thr Met Lys Arg 
385 390 395 400 



Trp Asp Pro Ser Ser lie Asp Cys Leu Pro Glu Tyr Met Lys Gly Val 
405 410 415 



Tyr lie Ala Val Tyr Asp Thr Val Asn Glu Met Ala Arg Glu Ala Glu 
420 425 430 
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Glu Ala Gin Gly Arg Asp Thr Leu Thr Tyr Ala Arg Glu Ala Trp Glu 
435 440 445 



Ala Tyr lie Asp Ser Tyr Met Gin Glu Ala Arg Trp lie Ala Thr Gly 
450 455 460 



Tyr Leu Pro Ser Phe Asp Glu Tyr Tyr Glu Asn Gly Lys Val Ser Cys 
465 470 475 480 



Gly His Arg lie Ser Ala Leu Gin Pro lie Leu Thr Met Asp lie Pro 
485 490 495 



Phe Pro Asp His lie Leu Lys Glu Val Asp Phe Pro Ser Lys Leu Asn 
500 505 510 



Asp Leu Ala Cys Ala lie Leu Arg Leu Arg Gly Asp Thr Arg Cys Tyr 
515 520 525 



Lys Ala Asp Arg Ala Arg Gly Glu Glu Ala Ser Ser lie Ser Cys Tyr 
530 535 540 



Met Lys Asp Asn Pro Gly Val Ser Glu Glu Asp Ala Leu Asp His lie 
545 550 555 560 



Asn Ala Met lie Ser Asp Val lie Lys Gly Leu Asn Trp Glu Leu Leu 
565 570 575 



Lys Pro Asp He Asn Val Pro He Ser Ala Lys Lys His Ala Phe Asp 
580 585 590 



lie Ala Arg Ala Phe His Tyr Gly Tyr Lys Tyr Arg Asp Gly Tyr Ser 
595 600 605 



Val Ala Asn Val Glu Thr Lys Ser Leu Val Thr Arg Thr Leu Leu Glu 
610 615 620 



Ser Val Pro Leu 
625 



<210> 23 

<211> 2089 

<212> DNA 

<213> Abies grandis 

<400> 23 

tgccgtttaa tcggtttaaa gaagctacca tagttcggtt taaagaagct accatagttt 60 
aggcaggaat ccatggctct cctttctatc gtatctttgc aggttcccaa atcctgcggg 120 
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ctgaaatcgt 


tgatcagttc 


cagcaatgtg 


cagaaggctc 


tctgtatctc 


tacagcagtc 


180 


ccaacactca 


gaatgcgtag 


gcgacagaaa 


gctctggtca 


tcaacatgaa 


attgaccact 


240 


gtatcccatc 


gtgatgataa 


tggtggtggt 


gtactgcaaa 


gacgcatagc 


cgatcatcat 


300 


cccaacctgt 


gggaagatga 


tttcatacaa 


tcattgtcct 


caccttatgg 


gggatcttcg 


360 


tacagtgaac 


gtgctgagac 


agtcgttgag 


gaagtaaaag 


agatgttcaa 


ttcaatacca 


420 


aataatagag 


aattatttgg 


ttcccaaaat 


gatctcctta 


cacgcctttg 


gatggtggat 


480 


agcattgaac 


gtctggggat 


agatagacat 


ttccaaaatg 


agataagagt 


agccctcgat 


540 


tatgtttaca 


gttattggaa 


ggaaaaggaa 


ggcattgggt 


gtggcagaga 


ttctactttt 


600 


cctgatctca 


actcgactgc 


cttggcgctt 


cgaactcttc 


gactgcacgg 


atacaatgtg 


660 


tcttcagatg 


tgctggaata 


cttcaaagat 


gaaaaggggc 


attttgcctg 


ccctgcaatc 


■ 720 


ctaaccgagg 


gacagatcac 


tagaagtgtt 


ctaaatttat 


atcgggcttc 


cctggtcgcc 


780 


tttcccgggg 


agaaagttat 


ggaagaggct 


gaaatcttct 


cggcatctta 


tttgaaaaaa 


840 


gtcttacaaa 


agattccggt 


ctccaatctt 


tcaggagaga 


tagaatatgt 


tttggaatat 


900 


ggttggcaca 


cgaatttgcc 


gagattggaa 


gcaagaaatt 


atatcgaggt 


ctacgagcag 


960 


agcggctatg 


aaagcttaaa 


cgagatgcca 


tatatgaaca 


tgaagaagct 


tttacaactt 


1020 


gcaaaattgg 


agttcaatat 


ctttcactct 


ttgcaactaa 


gagagttaca 


atctatctcc 


1080 


agatggtgga 


aagaatcagg 


ttcgtctcaa 


ctgactttta 


cacggcatcg 


tcacgtggaa 


1140 


tactacacta 


tggcatcttg 


catttctatg 


ttgccaaaac 


attcagcttt 


cagaatggag 


1200 


tttgtcaaag 


tgtgtcatct 


tgtaacagtt 


ctcgatgata 


tatatgacac 


ttttggaaca 


1260 


atgaacgaac 


tccaactttt 


tacggatgca 


attaagagat 


gggatttgtc 


aacgacaagg 


1320 


tggcttccag 


aatatatgaa 


aggagtgtac 


atggacttgt 


atcaatgcat 


taatgaaatg 


1380 


gtggaagagg 


ctgagaagac 


tcaaggccga 


gatatgctca 


actatattca 


aaatgcttgg 


1440 


gaagccctat 


ttgatacctt 


tatgcaagaa 


gcaaagtgga 


tctccagcag 


ttatctccca 


1500 


acgtttgagg 


agtacttgaa 


gaatgcaaaa 


gttagttctg 


gttctcgcat 


agccacatta 


1560 


caacccattc 


tcactttgga 


tgtaccactt 


cctgattaca 


tactgcaaga 


aattgattat 


1620 


ccatccagat 


tcaatgagtt 


agctt cgtcc 


atccttcgac 


tacgaggtga 


cacgcgctgc 


1680 


tacaaggcgg 


atagggcccg 


tggagaagaa 


gcttcagcta 


tatcgtgtta 


t atgaaagac 


1740 


catcctggat 


caatagagga 


agatgctctc 


aatcatatca 


acgccatgat 


cagtgatgca 


1800 


atcagagaat 


taaattggga 


gcttctcaga 


ccggatagca 


aaagtcccat 


ctcttccaag 


1860 


aaacatgctt 


ttgacatcac 


cagagctttc 


catcatgtct 


acaaatatcg 


agatggttac 


1920 
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actgtttcca acaacgaaac aaagaatttg gtgatgaaaa ccgttcttga acctctcgct 1980 
ttgtaaaaac atatagaatg cattaaaatg tgggaagtct ataatctaga ctattctcta 2040 
tctttcataa tgtagatctg gatgtgtatt gaactctaaa aaaaaaaaa 208 9 

<210> 24 

<211> 637 

<212> PRT 

<213> Abies grandis 

<400> 24 

Met Ala Leu Leu Ser lie Val Ser Leu Gin Val Pro Lys Ser Cys Gly 
. 1 5 10 .15 

Leu Lys Ser Leu lie Ser Ser Ser Asn Val Gin Lys Ala Leu Cys lie 
20 25 30 



Ser Thr Ala Val Pro Thr Leu Arg Met Arg Arg Arg Gin Lys Ala Leu 
35 40 45 



Val lie Asn Met Lys Leu Thr Thr Val Ser His Arg Asp Asp Asn Gly 
50 55 60 



Gly Gly Val Leu Gin Arg Arg lie Ala Asp His His Pro Asn Leu Trp 
65 70 75 80 



Glu Asp Asp Phe lie Gin Ser Leu Ser Ser Pro Tyr Gly Gly Ser Ser 
85 90 95 



Tyr Ser Glu Arg Ala Glu Thr Val Val Glu Glu Val Lys Glu Met Phe 
100 105 110 



Asn Ser lie Pro Asn Asn Arg Glu Leu Phe Gly Ser Gin Asn Asp Leu 
115 120 125 



Leu Thr Arg Leu Trp Met Val Asp Ser lie Glu Arg Leu Gly lie Asp 
130 135 140 



Arg His Phe Gin Asn Glu lie Arg Val Ala Leu Asp Tyr Val Tyr Ser 
145 150 155 160 



Tyr Trp Lys Glu Lys Glu Gly lie Gly Cys Gly Arg Asp Ser Thr Phe 
165 170 175 



Pro Asp Leu Asn Ser Thr Ala Leu Ala Leu Arg Thr Leu Arg Leu His 
180 185 190 
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Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Tyr Phe Lys Asp Glu Lys 
195 200 205 



Gly His Phe Ala Cys Pro Ala lie Leu Thr Glu Gly Gin lie Thr Arg 
210 215 220 



Ser Val Leu Asn Leu Tyr Arg Ala Ser Leu Val Ala Phe Pro Gly Glu 
225 230 235 240 



Lys Val Met Glu Glu Ala Glu lie Phe Ser Ala Ser Tyr Leu Lys Lys 
245 250 255 



Val Leu Gin Lys lie Pro Val Ser Asn Leu Ser Gly Glu lie Glu Tyr 
260 265 270 



Val Leu Glu Tyr Gly Trp His Thr Asn Leu Pro Arg Leu Glu Ala Arg 
275 280 285 



Asn Tyr lie Glu Val Tyr Glu Gin Ser Gly Tyr Glu Ser Leu Asn Glu 
290 295 300 



Met Pro Tyr Met Asn Met Lys Lys Leu Leu Gin Leu Ala Lys Leu Glu 
305 310 315 320 



Phe Asn lie Phe His Ser Leu Gin Leu Arg Glu Leu Gin Ser lie Ser 

325 330 335 



Arg Trp Trp Lys Glu Ser Gly Ser Ser Gin Leu Thr Phe Thr Arg His 
340 345 350 



Arg His Val Glu Tyr Tyr Thr Met Ala Ser Cys lie Ser Met Leu Pro 
355 360 365 



Lys His Ser Ala Phe Arg Met Glu Phe Val Lys Val Cys His Leu Val 

370 375 380 



Thr Val Leu Asp Asp lie Tyr Asp Thr Phe Gly Thr Met Asn Glu Leu 
385 390 395 400 



Gin Leu Phe Thr Asp Ala lie Lys Arg Trp Asp Leu Ser Thr Thr Arg 
405 410 415 



Trp Leu Pro Glu Tyr Met Lys Gly Val Tyr Met Asp Leu Tyr Gin Cys 
420 425 430 
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lie Asn Glu Met Val Glu Glu Ala Glu Lys Thr Gin Gly Arg Asp Met 
435 440 445 



Leu Asn Tyr lie Gin Asn Ala Trp Glu Ala Leu Phe Asp Thr Phe Met 
450 455 460 



Gin Glu Ala Lys Trp lie Ser Ser Ser- Tyr Leu Pro Thr Phe Glu Glu 
465 470 475 480 



Tyr Leu Lys Asn Ala Lys Val Ser Ser Gly Ser Arg lie Ala Thr Leu 
485 490 495 



Gin Pro lie Leu Thr Leu Asp Val Pro Leu Pro Asp Tyr lie Leu Gin 
500 505 510 



Glu lie Asp Tyr Pro Ser Arg Phe Asn Glu Leu Ala Ser Ser lie Leu 
515 520 525 



Arg Leu Arg Gly Asp Thr Arg Cys Tyr Lys Ala Asp Arg Ala Arg Gly 
530 535 540 



Glu Glu Ala Ser Ala lie Ser Cys Tyr Met Lys Asp His Pro Gly Ser 
545 550 555 560 



lie Glu Glu Asp Ala Leu Asn His lie Asn Ala Met lie Ser Asp Ala 
565 570 575 



lie Arg Glu Leu Asn Trp Glu Leu Leu Arg Pro Asp Ser Lys Ser Pro 
580 585 590 



lie Ser Ser Lys Lys His Ala Phe Asp lie Thr Arg Ala Phe His His 
595 600 605 



Val Tyr Lys Tyr Arg Asp Gly Tyr Thr Val Ser Asn Asn Glu Thr Lys 
610 615 620 



Asn Leu Val Met Lys Thr Val Leu Glu Pro Leu Ala Leu 
625 630 635 



<210> 25 

<211> 2196 

<212> DNA 

<213> Abies grandis 

<400> 25 

tgccggcacg aggttatctt gagcttcctc catataggcc aacacatatc atatcaaagg 60 
gagcaagaat ggctctggtt tctatctcac cgttggcttc gaaatcttgc ctgcgcaagt 120 
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• 



180 



cgttgatcag ttcaattcat gaacataagc ctccctatag aacaatccca aatcttggaa 
tgcgtaggcg agggaaatct gtcacgcctt ccatgagcat cagtttggcc accgctgcac 240 
ctgatgatgg tgtacaaaga cgcataggtg actaccattc caatatctgg gacgatgatt 300 
tcatacagtc tctatcaacg ccttatgggg aaccctctta ccaggaacgt gctgagagat 360 
taattgtgga ggtaaagaag atattcaatt caatgtacct ggatgatgga agattaatga 420 
gttcctttaa tgatctcatg caacgccttt ggatagtcga tagcgttgaa cgtttgggga 480 
tagctagaca tttcaagaac gagataacat cagctctgga ttatgttttc cgttactggg 
aggaaaacgg cattggatgt gggagagaca gtattgttac tgatctcaac tcaactgcgt 
tggggtttcg aactcttcga ttacacgggt acactgtatc tccagaggtt ttaaaagctt 
ttcaagatca aaatggacag tttgtatgct cccccggtca gacagagggt gagatcagaa 
gcgttcttaa cttatatcgg gcttccctca ttgccttccc tggtgagaaa gttatggaag 
aagctgaaat cttctccaca agatatttga aagaagctct acaaaagatt ccagtctccg 
ctctttcaca agagataaag tttgttatgg aatatggctg gcacacaaat ttgccaagat 
tggaagcaag aaattacata gacacacttg agaaagacac cagtgcatgg ctcaataaaa 
atgctgggaa gaagctttta gaacttgcaa aattggagtt caatatattt aactccttac 
aacaaaagga attacaatat cttttgagat ggtggaaaga gtcggatttg cctaaattga 
catttgctcg gcatcgtcat gtggaattct acactttggc ctcttgtatt gccattgacc 114 0 
caaaacattc tgcattcaga ctaggcttcg ccaaaatgtg tcatcttgtc acagttttgg 1200 
acgatattta cgacactttt ggaacgattg acgagcttga actcttcaca tctgcaatta 1260 
agagatggaa ttcatcagag atagaacacc ttccagaata tatgaaatgt gtgtacatgg 1320 
tcgtgtttga aactgtaaat gaactgacac gagaggcgga gaagactcaa gggagaaaca 1380 
ctctcaacta tgttcgaaag gcttgggagg cttattttga ttcatatatg gaagaagcaa 14 40 
aatggatctc taatggttat ctgccaatgt ttgaagagta ccatgagaat gggaaagtga 1500 
gctctgcata tcgcgtagca acattgcaac ccatcctcac tttgaatgca tggcttcctg 1560 
attacatctt gaagggaatt gattttccat ccaggttcaa tgatttggca tcgtccttcc 
ttcggctacg aggtgacaca cgctgctaca aggccgatag ggatcgtggt gaagaagctt 
cgtgtatatc atgttatatg aaagacaatc ctggatcaac cgaagaagat gccctcaatc 1740 
atatcaatgc catggtcaat gacataatca aagaattaaa ttgggaactt ctaagatcca 
acgacaatat tccaatgctg gccaagaaac atgcttftga cataacaaga gctctccacc 
atctctacat atatcgagat ggctttagtg ttgccaacaa ggaaacaaaa aaattggtta 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



1620 
1680 



1800 

1860 
1920 
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tggaaacact 


ccttgaatct 


atgctttttt 


aactataacc 


atatccataa 


taataagctc 


1980 


ataatgctaa 


attattggcc 


ttatgacata 


gtttatgtat 


gtacttgtgt 


gaattcaatc 


2040 


atatcgtgtg 


ggtatgatta 


aaaagctaga 


gcttactagg 


ttagtaacat 


ggtgataaaa 


2100 


gttataaaat 


gtgagttata 


gagataccca 


tgttgaataa 


tgaattacaa 


aaagagaaat 


2160 


ttatgtagaa 


taagattgga 


agcttttcaa 


ttgttt 






2196 



<210> 26 
<211> 627 
<212> PRT 

<213> Abies grandis 
<400> 26 

Met Ala Leu Val Ser lie Ser Pro Leu Ala Ser Lys Ser Cys Leu Arg 
15 10 15 

Lys Ser Leu He Ser Ser He His Glu His Lys Pro Pro Tyr Arg Thr 
20 25 30 



He Pro Asn Leu Gly Met Arg Arg Arg Gly Lys Ser Val Thr Pro Ser 
35 40 45 



Met Ser He Ser Leu Ala Thr Ala Ala Pro Asp Asp Gly Val Gin Arg 
50 55 60 

Arg He Gly Asp Tyr His Ser Asn He Trp Asp Asp Asp Phe He Gin 
65 70 75 80 



Ser Leu Ser Thr Pro Tyr Gly Glu Pro Ser Tyr Gin Glu Arg Ala Glu 
85 90 95 



Arg Leu He Val Glu Val Lys Lys He Phe Asn Ser Met Tyr Leu Asp 
100 105 110 



Asp Gly Arg Leu Met Ser Ser Phe Asn Asp Leu Met Gin Arg Leu Trp 
115 120 125 



He Val Asp Ser Val Glu Arg Leu Gly He Ala Arg His Phe Lys Asn 
130 135 140 



Glu He Thr Ser Ala Leu Asp Tyr Val Phe Arg Tyr Trp Glu Glu Asn 
145 150 155 160 



Gly He Gly Cys Gly Arg Asp Ser He Val Thr Asp Leu Asn Ser Thr 
165 170 175 
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Ala Leu Gly Phe Arg Thr Leu Arg Leu His Gly Tyr Thr Val Ser Pro 
180 185 190 



Glu Val Leu Lys Ala Phe Gin Asp Gin Asn Gly Gin Phe Val Cys Ser 
195 * 200 205 



Pro Gly Gin Thr Glu Gly Glu lie Arg Ser Val Leu Asn Leu Tyr Arg 
210 215 220 



Ala Ser Leu lie Ala Phe Pro Gly Glu Lys Val Met Glu Glu Ala Glu 
225 230 235 240 



lie Phe Ser Thr Arg Tyr Leu Lys Glu Ala Leu Gin Lys lie Pro Val 
245 250 255 



Ser Ala Leu Ser Gin Glu lie Lys Phe Val Met Glu Tyr Gly Trp His 
260 265 270 



Thr Asn Leu Pro Arg Leu Glu Ala Arg Asn Tyr lie Asp Thr Leu Glu 
275 280 285 



Lys Asp Thr Ser Ala Trp Leu Asn Lys Asn Ala Gly Lys Lys Leu Leu 
290 295 300 



Glu Leu Ala Lys Leu Glu Phe Asn lie Phe Asn Ser Leu Gin Gin Lys 
305 310 315 320 



Glu Leu Gin Tyr Leu Leu Arg Trp Trp Lys Glu Ser Asp Leu Pro Lys 
325 330 335 



Leu Thr Phe Ala Arg His Arg His Val Glu Phe Tyr Thr Leu Ala Ser 
340 345 350 



Cys lie Ala He Asp Pro Lys His Ser Ala Phe Arg Leu Gly Phe Ala 
355 360 365 



Lys Met Cys His Leu Val Thr Val Leu Asp Asp He Tyr Asp Thr Phe 
370 375 380 



Gly Thr He Asp Glu Leu Glu Leu Phe Thr Ser Ala He Lys Arg Trp 
385 390 395 400 



Asn Ser Ser Glu He Glu His Leu Pro Glu Tyr Met Lys Cys Val Tyr 
405 410 415 
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Met Val Val Phe Glu Thr Val Asn Glu Leu Thr Arg Glu Ala Glu Lys 
420 425 430 



Thr Gin Gly Arg Asn Thr Leu Asn Tyr Val Arg Lys Ala Trp Glu Ala 
435 440 445 



Tyr Phe Asp Ser Tyr Met Glu Glu Ala Lys Trp lie Ser Asn Gly Tyr 
450 455 460 



Leu Pro Met Phe Glu Glu Tyr His Glu Asn Gly Lys Val Ser Ser Ala 
465 470 475 480 



Tyr Arg Val Ala Thr Leu Gin Pro lie Leu Thr Leu Asn Ala Trp Leu 
485 490 495 



Pro Asp Tyr lie Leu Lys Gly lie Asp Phe Pro Ser Arg Phe Asn Asp 
500 505 510 



Leu Ala Ser Ser Phe Leu Arg Leu Arg Gly Asp Thr Arg Cys Tyr Lys 
• 515 520 525 



Ala Asp Arg Asp Arg Gly Glu Glu Ala Ser Cys lie Ser Cys Tyr Met 
530 535 540 



Lys Asp Asn Pro Gly Ser Thr Glu Glu Asp Ala Leu Asn His lie Asn 
545 550 555 560 



Ala Met Val Asn Asp lie lie Lys Glu Leu Asn Trp Glu Leu Leu Arg 
565 570 575 



Ser Asn Asp Asn He Pro Met Leu Ala Lys Lys His Ala Phe Asp lie 
580 585 590 



Thr Arg Ala Leu His His Leu Tyr He Tyr Arg Asp Gly Phe Ser Val 
595 600 605 



Ala Asn Lys Glu Thr Lys Lys Leu Val Met Glu Thr Leu Leu Glu Ser 
610 615 620 



Met Leu Phe 
625 



<210> 27 

<211> 2429 

<212> DNA 

<213> Abies grandis 
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<400> 27 
attaaagaag 


ctaccatagt 


ttaggcagga 


atgcatggct 


ctcctttcta 


tcgtatcttt 


60 


gcaggttccc 


aaatcctgcg 


ggctgaaatc 


gttgatcagt 


tccagcaatg 


tgcagaaggc 


120 


tctctgtatc 


tctacagcag 


tcccaactct 


cagaatgcgt 


aggcgacaga 


aagctctggt 


180 


catcaacatg 


aaattgacca 


ctgtatccca 


tcgtgatgat 


aatggtggtg 


gtgtactgca 


240 


aagacgcata 


gccgatcatc 


atcccaacct 


gtgggaagat 


gatttcatac 


aatcattgtc 


300 


ctcaccttat 


gggggatctt 


cgtacagtga 


acgtgctgtg 


acagtggttg 


aggaagtaaa 


360 


agagatgttc 


aattcaatac 


caaataatag 


agaattattt 


ggttcccaaa 


atgatctcct 


420 


tacacgcctt 


tggatggtgg 


atagcattga 


acgtctgggg 


atagatagac 


atttccaaaa 


480 


tgagataaga 


gtagccctcg 


attatgttta 


cagttattgg 


aaggaaaagg 


aaggcattgg 


540 


gtgtggcaga 


gattctactt 


ttcctgatct 


caactcgact 


gctctggcgc 


ttcgaactct 


600 


tcgactgcac 


ggatacaatg 


tgtcttcaga 


tgtgctggaa 


tacttcaaag 


atcaaaaggg 


660 


gcattttgcc 


tgccctgcaa 


tcctaaccga 


gggacagatc 


actagaagtg 


ttctaaattt 


720 


atatcgggct 


tccctggtcg 


cctttccggg 


ggagaaagtt 


atggaagagg 


ctgaaatctt 


780 


ctcggcatct 


tatttgaaag 


aagtcttaca 


aaagattcca 


gtctccagtt 


tttcacgaga 


840 


gatagaatac 


gttttggaat 


atggttggca 


cacaaatttg 


ccaagattgg 


aagcaagaaa 


900 


ttatatcgac 


gtctacgggc 


aggacagcta 


tgaaagttca 


aacgagatgc 


catatgtgaa 


960 


tacgcagaag 


cttttaaaac 


ttgcaaaatt 


ggagtttaat 


atctttcact 


ctttgcaaca 


1020 


gaaagagttg 


caatatatct 


ctagatggtg 


gaaagattcg 


tgttcatctc 


atctgacttt 


1080 


tactcgacac 


cgtcacgtgg 


aatactacac 


aatggcatct 


tgcatttcta 


tggagccgaa 


1140 


acactccgct 


ttcagattgg 


ggtttgtcaa 


aacatgtcat 


cttctaacag 


ttctggatga 


1200 


tatgtatgac 


acttttggaa 


cactggacga 


actccaactt 


tttacgactg 


cctttaagag 


1260 


atgggatttg 


tcagagacaa 


agtgtcttcc 


agaatatatg 


aaagcagtgt 


acatggactt 


1320 


gtatcaatgt 


cttaatgaat 


tggcgcaaga 


ggctgagaag 


actcaaggca 


gagatacgct 


1380 


caactatatt 


cgcaatgctt 


atgagtctca 


ttttgattcg 


tttatgcacg 


aagcaaaatg 


1440 


gatctcaagt 


ggttatctcc 


caacgtttga 


ggagtacttg 


aagaatggga 


aagttagttc 


1500 


cggttctcgc 


acagccactt 


tacaacccat 


actcaccttg 


gatgtaccac 


ttcctaatta 


1560 


catactgcaa 


gaaattgatt 


atccatctag 


gttcaatgac 


ttggcttcgt 


ccctccttcg 


1620 


gctacgtggt 


gacacgcgct 


gctacaaggc 


ggatagggct 


cgtggagaag 


aagcttcagc 


1680 


tatatcgtgt 


tatatgaaag 


accatcctgg 


atcaacagag 


gaagatgctc 


tcaatcatat 


1740 


caacgtcatg 


atcagtgatg 


caatcagaga 


attaaattgg 


gagcttctca 


gaccagatag 


1800 
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caaaagtccc atctcttcca agaaacatgc ttttgacatc accagagctt tccatcacct 1860 

ctacaagtac cgagatggtt acactgttgc gagtagtgaa acaaagaatt tggtgatgaa 1920 

aacagttctt gaacctgtgg cattgtaaaa aaatatcaac cgcatcaaaa tgcacggagt 1980 

ttgtaattta atgcacttct cttataatac acttctcttt agacctgtag tgaagccgat 2040 

gcaccattac agtgtatatg ggagccagtc tagtctcaaa aagtttgtaa atgttattct 2100 

atgatatact ctttagacca aaagctagat gcccatgaaa agcaagtgtt ttagaattgc 2160 

ttctggattt gcttaaattt tctccatgat tctttagaaa tgttgcatcc ccaaacttca 2220 

ctgccatata agataacggg agtgacaagg attttaaaga ggattttttt ttatgtcccg 2280 

catcacaagg tttgtcgatt tacagttgtt ttcaagactg aagtaggatt tccaccctcc 2340 

attaatcctc ttctcgatgt tatagtttca cttgagcttg tgatggaagt caattcctag 2400 

atatttataa gaaaaaaaaa aaaaaaaaa 2429 

<210> 28 
<211> 637 
<212> PRT 

<213> Abies grandis 
<400> 28 

Met Ala Leu Leu Ser lie Val Ser Leu Gin Val Pro Lys Ser Cys Gly 
15 10 15 

Leu Lys Ser Leu lie Ser Ser Ser Asn Val Gin Lys Ala Leu Cys lie 
20 25 30 

Ser Thr Ala Val Pro Thr Leu Arg Met Arg Arg Arg Gin Lys Ala Leu 
35 40 45 

Val lie Asn Met Lys Leu Thr Thr Val Ser His Arg Asp Asp Asn Gly 
50 55 60 

Gly Gly Val Leu Gin Arg Arg lie Ala Asp His His Pro Asn Leu Trp 
65 70 75 80 

Glu Asp Asp Phe lie Gin Ser Leu Ser Ser Pro Tyr Gly Gly Ser Ser 
85 90 95 

Tyr Ser Glu Arg Ala Val Thr Val Val Glu Glu Val Lys Glu Met Phe 
100 105 110 

Asn Ser lie Pro Asn Asn Arg Glu Leu Phe Gly Ser Gin Asn Asp Leu 
115 120 125 
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Leu Thr Arg Leu Trp Met Val Asp Ser lie Glu Arg Leu Gly lie Asp 
130 135 140 



Arg His Phe Gin Asn Glu He Arg Val Ala Leu Asp Tyr Val Tyr Ser 
145 150 155 160 



Tyr Trp Lys Glu Lys Glu Gly He Gly Cys Gly Arg Asp Ser Thr Phe 
165 170 175 



Pro Asp Leu Asn Ser Thr Ala Leu Ala Leu Arg Thr Leu Arg Leu His 
180 185 190 



Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Tyr Phe Lys Asp Gin Lys 
195 200 205 



Gly His Phe Ala Cys Pro Ala He Leu Thr Glu Gly Gin He Thr Arg 
210 215 220 



Ser Val Leu Asn Leu Tyr Arg Ala Ser Leu Val Ala Phe Pro Gly Glu 
225 230 235 240 



Lys Val Met Glu Glu Ala Glu He Phe Ser Ala Ser Tyr Leu Lys Glu 
245 250 255 



Val Leu Gin Lys He Pro Val Ser Ser Phe Ser Arg Glu He Glu Tyr 
260 265 270 



Val Leu Glu Tyr Gly Trp His Thr Asn Leu Pro Arg Leu Glu Ala Arg 
275 280 285 



Asn Tyr He Asp Val Tyr Gly Gin Asp Ser Tyr Glu Ser Ser Asn Glu 
290 295 300 



Met Pro Tyr Val Asn Thr Gin Lys Leu Leu Lys Leu Ala Lys Leu Glu 
305 310 315 320 



Phe Asn He Phe His Ser Leu Gin Gin Lys Glu Leu Gin Tyr He Ser 
325 330 335 



Arg Trp Trp Lys Asp Ser Cys Ser Ser His Leu Thr Phe Thr Arg His 
340 345 350 



Arg His Val Glu Tyr Tyr Thr Met Ala Ser Cys He Ser Met Glu Pro 
355 360 365 
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Lvs His Ser Ala Phe Arg Leu Gly Phe Val Lys Thr Cys His Leu Leu 
^ 370 375 380 

Thr Val Leu Asp Asp Met Tyr Asp Thr Phe Gly Thr Leu Asp Glu Leu 
385 . 390 395 400 

Gin Leu Phe Thr Thr Ala Phe Lys Arg Trp Asp Leu Ser Glu Thr Lys 
405 410 

Cys Leu Pro Glu Tyr Met Lys Ala Val Tyr Met Asp Leu Tyr Gin Cys 
^ 420 . 425 430 

Leu Asn Glu Leu Ala Gin Glu Ala Glu Lys Thr Gin Gly Arg Asp Thr 
435 440 445 

Leu Asn Tyr He Arg Asn Ala Tyr Glu Ser His Phe Asp Ser Phe Met 
450 455 460 

His Glu Ala Lys Trp He Ser Ser Gly Tyr Leu Pro Thr Phe Glu Glu 
465 470 475 480 

Tyr Leu Lys Asn Gly Lys Val Ser Ser Gly Ser Arg Thr Ala Thr Leu 
^ 485 490 495 

Gin Pro He Leu Thr Leu Asp Val Pro Leu Pro Asn Tyr He Leu Gin 
500 505 510 

Glu He Asp Tyr Pro Ser Arg Phe Asn Asp Leu Ala Ser Ser Leu Leu 
515 520 525 

Arq Leu Arg Gly Asp Thr Arg Cys Tyr Lys Ala Asp Arg Ala Arg Gly 
530 535 540 

Glu Glu Ala Ser Ala He Ser Cys Tyr Met Lys Asp His Pro Gly Ser 
545 550 555 

Thr Glu Glu Asp Ala Leu Asn His He Asn Val Met He Ser Asp Ala 
565 570 575 

He Arg Glu Leu Asn Trp Glu Leu Leu Arg Pro Asp Ser Lys Ser Pro 
580 585 590 

He Ser Ser Lys Lys His Ala Phe Asp He Thr Arg Ala Phe His His 
595 600 605 

Leu Tyr Lys Tyr Arg Asp Gly Tyr Thr Val Ala Ser Ser Glu Thr Lys 
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610 



615 



620 



Asn Leu Val Met Lys Thr Val Leu Glu Pro Val Ala Leu 
625 630 635 



<210> 


29 


<Z1X> 


z u 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<220> 




<221> 


itiisc feature 


<222> 


{1) . . (20) 


<223> 


n equals unknown 


<400> 


29 



gcntaygaya cngcntgggt 



<210> 


. 30 


<211> 


20 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 


<220> 




<221> 


misc feature 


<222> 


(1) . . (20) 


<223> 


n equals unknown 


<400> 


30 


gcytkrtang tyttngtrtc 


<210> 


31 


<211> 


52 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Primer 



20 



<400> 31 

tgataatccg cattaagcat tttttttgtc gactcctcct gtggaagctg at 52 



<210> 32 

<211> 2622 

<212> DNA 

<213> Ginkgo biloba 



<400> 32 
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aatgatctta cattcacccg ccagcggcct gtggaaatgt atttctcagt ggcggttagt 
atgtttgagc cagaattcgc tgcttgtaga attgcctatg ccaagacttc ttgcctcgca 



60 
120 
180 



atggctgggg tgctctttgc aaatctgcct tgctcactgc aactctctcc aaaagttccc 
ttccggcaat ccactaatat tcttattcct tttcacaaga gatcctcatt tggatttaat 
gcacagcact gcgtccgttc tcacttaagg ctgagatgga attgtgtcgg gattcatgcc 
tcagctgcag agactcgtcc agatcagctt ccacaggagg aacgctttgt gtcgagactt 24 0 
aatgcggatt atcatccagc tgtctggaag gacgatttca tcgactctct aacatcccct 
aattcccacg cgacatcgaa atcaagcgtc gatgagacaa tcaataaaag aatccagaca 
ttggtgaagg aaatccagtg catgtttcag tccatgggcg acggtgaaac gaatccatct 
gcatatgata cagcttgggt ggcaagaatt ccgtcaattg acggctctgg tgcaccccaa 
tttccccaaa cgcttcaatg gattctgaac aatcaactgc cagatggctc gtggggtgag 54 0 
gagtgcattt ttctggcgta tgacagagtt ttaaacactc tcgcctgcct cctcactctc 
aaaatatgga ataagggcga cattcaagtg cagaaagggg ttgagtttgt gagaaaacac 
atggaagaaa tgaaggacga agctgacaat cacaggccaa gtggattcga ggtcgtgttt 720 



300 
360 
420 
480 



600 
660 



780 
840 
900 
960 
1020 
1080 
1140 



cctgcaatgt tagatgaagc aaaaagcttg ggattggatc ttccttatca cctccctttc 
atctcccaaa tccaccaaaa gcgccagaaa aagcttcaaa agattcccct caatgttctt 
cataaccatc agacggcgtt gctctactct ctggagggtt tgcaagatgt ggtggactgg 
caagagatca caaatcttca atcaagagac ggatcatttt taagctcccc tgcatctact 
gcttgtgtct tcatgcacac tcaaaacaaa cgatgcctcc actttctcaa cttcgtgctc 
agcaaatttg gcgactacgt tccttgccat tacccacttg atctatttga acgcctctgg 
gctgtcgata cagttgaacg cttgggaatc gatcgctatt tcaagaaaga aatcaaagaa 
tctctggatt acgtttatag gtactgggac gccgaaagag gcgtgggatg ggcaagatgc 1200 
aatcctattc ctgatgtcga tgacactgcc atgggtctta gaatcctgag acttcatgga 1260 
tacaatgtat cttcagatgt tctggagaat ttcagagacg agaaaggaga cttcttttgc 1320 
tttgccggtc aaacgcaaat tggtgtgacc gataatctta acctttatag atgttcacaa 1380 
gtatgttttc cgggagaaaa gataatggaa gaagctaaga ccttcactac aaatcatctc 144Q 
caaaatgctc ttgccaaaaa caacgcattt gataagtggg ctgtcaagaa ggatcttcct 1500 
ggagaggtgg agtatgctat aaagtatccg tggcatagaa gtatgccaag attggaggca 1560 
agaagttaca tagagcaatt tggatcaaat gatgtctggc tggggaagac tgtgtataag 1620 
atgctatatg tgagcaacga aaaatatttg gagctggcca aattggactt caatatggtg 1680 
caggccttac accaaaagga gactcaacac attgtcagct ggtggagaga atcgggattc 17 4 0 



1800 
1860 
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gttattctag acgatcttta cgacacccac ggatctctgg atgatcttaa attgttctct 1920 

gaagcggtcc gaagatggga tatctctgtg ctggatagcg ttcgggataa tcagttgaaa 1980 

gtttgcttcc tagggctgta caacacagtg aatggatttg gaaaagatgg actcaaggaa 2040 

caaggccgtg atgtgctggg ctatcttcga aaagtatggg agggcttgct cgcatcgtat 2100 

accaaagaag ccgaatggtc ggcagcaaag tatgtgccga cattcaacga atatgtggaa 2160 

aatgccaaag tgtccatagc acttgcgaca gtcgtactaa actcaatctt tttcactgga 2220 

gaattacttc ctgattacat tttacagcaa gtagaccttc ggtccaaatt tctgcatctt 2280 

gtgtctttga ctggacgact aatcaatgac accaagactt accaggccga gagaaaccgt 2340 

ggtgaattgg tttccagcgt acagtgctac atgagggaaa atccggagtg cacagaggaa 2400 

gaagctctaa gtcatgttta tggtatcatc gacaacgcac tgaaggaatt gaattgggag 24 60 

ttggccaacc cagcgagcaa tgccccattg tgtgtgagaa gactgctgtt caacactgca 2520 

agagtgatgc agctgtttta tatgtacaga gatggctttg gtatctctga caaagagatg 2580 

aaagaccatg tcagccgaac tcttttcgat cctgtggcgt ag 2622 

<210> 33 
<211> 873 
<212> PRT 

<213> Ginkgo biloba 
<400> 33 

Met Ala Gly Val Leu Phe Ala Asn Leu Pro Cys Ser Leu Gin Leu Ser 
15 10 15 

Pro Lys Val Pro Phe Arg Gin Ser Thr Asn lie Leu He Pro Phe His 
20 25 30 

Lys Arg Ser Ser Phe Gly Phe Asn Ala Gin His Cys Val Arg Ser His 
35 40 45 

Leu Arg Leu Arg Trp Asn Cys Val Gly He His Ala Ser Ala Ala Glu 
50 55 60 

Thr Arg Pro Asp Gin Leu Pro Gin Glu Glu Arg Phe Val Ser Arg Leu 
65 70 75 80 

Asn Ala Asp Tyr His Pro Ala Val Trp Lys Asp Asp Phe He Asp Ser 
85 90 95 

Leu Thr Ser Pro Asn Ser His Ala Thr Ser Lys Ser Ser Val Asp Glu 
100 105 110 
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Thr lie Asn Lys Arg lie Gin Thr Leu Val Lys Glu lie Gin Cys Met 
115 120 125 



Phe Gin Ser Met Gly Asp Gly Glu Thr Asn Pro Ser Ala Tyr Asp Thr 
130 135 140 



Ala Trp Val Ala Arg lie Pro Ser lie Asp Gly Ser Gly Ala Pro Gin 
145 150 155 160 



Phe Pro Gin Thr Leu Gin Trp lie Leu Asn Asn Gin Leu Pro Asp Gly 
165 170 175 



Ser Trp Gly Glu Glu Cys lie Phe Leu Ala Tyr Asp Arg Val Leu Asn 
180 185 190 



Thr Leu Ala Cys Leu Leu Thr Leu Lys He Trp Asn Lys Gly Asp He 
195 200 205 



Gin Val Gin Lys Gly Val Glu Phe Val Arg Lys His Met Glu Glu Met 
210 215 220 



Lys Asp Glu Ala Asp Asn His Arg Pro Ser Gly Phe Glu Val Val Phe 
225 230 235 240 



Pro Ala Met Leu Asp Glu Ala Lys Ser Leu Gly Leu Asp Leu Pro Tyr 
245 250 255 



His Leu Pro Phe He Ser Gin He His Gin Lys Arg Gin Lys Lys Leu 
260 265 270 



Gin Lys He Pro Leu Asn Val Leu His Asn His Gin Thr Ala Leu Leu 
275 280 285 



Tyr Ser Leu Glu Gly Leu Gin Asp Val Val Asp Trp Gin Glu He Thr 
290 295 300 



Asn Leu Gin Ser Arg Asp Gly Ser Phe Leu Ser Ser Pro Ala Ser Thr 
305 310 315 320 



Ala Cys Val Phe Met His Thr Gin Asn Lys Arg Cys Leu His Phe Leu 
325 330 335 



Asn Phe Val Leu Ser Lys Phe Gly Asp Tyr Val Pro Cys His Tyr Pro 
340 345 350 
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Leu Asp Leu Phe Glu Arg Leu Trp Ala Val Asp Thr Val Glu Arg Leu 
355 360 365 



Gly lie Asp Arg Tyr Phe Lys Lys Glu lie Lys Glu Ser Leu Asp Tyr 
370 375 380 



Val Tyr Arg Tyr Trp Asp Ala Glu Arg Gly Val Gly Trp Ala Arg Cys 
385 390 395 . 400 



Asn Pro lie Pro Asp Val Asp Asp Thr Ala Met Gly Leu Arg lie Leu 
405 410 415 



Arg Leu His Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Asn Phe Arg 
420 425 430 



Asp Glu Lys Gly Asp Phe Phe Cys Phe Ala Gly Gin Thr Gin lie Gly 
435 440 445 



Val Thr Asp Asn Leu Asn Leu Tyr Arg Cys Ser Gin Val Cys Phe Pro 
450 455 460 



Gly Glu Lys lie Met Glu Glu Ala Lys Thr Phe Thr Thr Asn His Leu 
465 470 475 480 



Gin Asn Ala Leu Ala Lys Asn Asn Ala Phe Asp Lys Trp Ala Val Lys 
485 490 495 



Lys Asp Leu Pro Gly Glu Val Glu Tyr Ala lie Lys Tyr Pro Trp His 
500 505 510 



Arg Ser Met Pro Arg Leu Glu Ala Arg Ser Tyr lie Glu Gin Phe Gly 
515 520 525 



Ser Asn Asp Val Trp Leu Gly Lys Thr Val Tyr Lys Met Leu Tyr Val 
530 535 540 



Ser Asn Glu Lys Tyr Leu Glu Leu Ala Lys Leu Asp Phe Asn Met Val 
545 550 555 560 



Gin Ala Leu His Gin Lys Glu Thr Gin His lie Val Ser Trp Trp Arg 
565 570 575 



Glu Ser Gly Phe Asn Asp Leu Thr Phe Thr Arg Gin Arg Pro Val Glu 
580 585 590 
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Met Tyr Phe Ser Val Ala Val Ser Met Phe Glu Pro Glu Phe Ala Ala 
595 600 605 



Cys Arg lie Ala Tyr Ala Lys Thr Ser Cys Leu Ala Val lie Leu Asp 
610 615 620 



Asp Leu Tyr Asp Thr His Gly Ser Leu Asp Asp Leu Lys Leu Phe Ser 
625 630 635 640 



Glu Ala Val Arg Arg Trp Asp lie Ser Val Leu Asp Ser Val Arg Asp 
645 650 655 



Asn Gin Leu Lys Val Cys Phe Leu Gly Leu Tyr Asn Thr Val Asn Gly 
660 665 670 



Phe Gly Lys Asp Gly Leu Lys Glu Gin Gly Arg Asp Val Leu Gly Tyr 
675 680 685 



Leu Arg Lys Val Trp Glu Gly Leu Leu Ala Ser Tyr Thr Lys Glu Ala 
690 695 700 



Glu Trp Ser Ala Ala Lys Tyr Val Pro Thr Phe Asn Glu Tyr Val Glu 
705 710 715 720 



Asn Ala Lys Val Ser lie Ala Leu Ala Thr Val Val Leu Asn Ser lie 
725 730 735 



Phe Phe Thr Gly Glu Leu Leu Pro Asp Tyr lie Leu Gin Gin Val Asp 
740 745 750 



Leu Arg Ser Lys Phe Leu His Leu Val Ser Leu Thr Gly Arg Leu lie 
755 760 765 



Asn Asp Thr Lys Thr Tyr Gin Ala Glu Arg Asn Arg Gly Glu Leu Val 
770 775 780 



Ser Ser Val Gin Cys Tyr Met Arg Glu Asn Pro Glu Cys Thr Glu Glu 
785 790 795 800 



Glu Ala Leu Ser His Val Tyr Gly lie lie Asp Asn Ala Leu Lys Glu 
805 810 815 



Leu Asn Trp Glu Leu Ala Asn Pro Ala Ser Asn Ala Pro Leu Cys Val 
820 825 830 



Arg Arg Leu Leu Phe Asn Thr Ala Arg Val Met Gin Leu Phe Tyr Met 
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835 



840 



845 



Tyr Arg Asp Gly Phe Gly lie Ser Asp Lys Glu Met Lys Asp His Val 
850 855 860 



Ser Arg Thr Leu Phe Asp Pro Val Ala 
865 870 



<210> 34 

<211> 2445 

<212> DNA 

<213> Ginkgo biloba 

<400> 34 

atgtcagctg cagagactcg tccagatcag cttccacagg aggaacgctt tgtgtcgaga 
cttaatgcgg attatcatcc agctgtctgg aaggacgatt tcatcgactc tctaacatcc 
cctaattccc acgcgacatc gaaatcaagc gtcgatgaga caatcaataa aagaatccag 
acattggtga aggaaatcca gtgcatgttt cagtccatgg gcgacggtga aacgaatcca 
tctgcatatg atacagcttg ggtggcaaga attccgtcaa ttgacggctc tggtgcaccc 
caatttcccc aaacgcttca atggattctg aacaatcaac tgccagatgg ctcgtggggt 
gaggagtgca tttttctggc gtatgacaga gttttaaaca ctctcgcctg cctcctcact 
ctcaaaatat ggaataaggg cgacattcaa gtgcagaaag gggttgagtt tgtgagaaaa 
cacatggaag aaatgaagga cgaagctgac aatcacaggc caagtggatt cgaggtcgtg 
tttcctgcaa tgttagatga agcaaaaagc ttgggattgg atcttcctta tcacctccct 
ttcatctccc aaatccacca aaagcgccag aaaaagcttc aaaagattcc cctcaatgtt 
cttcataacc atcagacggc gttgctctac tctctggagg gtttgcaaga tgtggtggac 
tggcaagaga tcacaaatct tcaatcaaga gacggatcat ttttaagctc ccctgcatct 
actgcttgtg tcttcatgca cactcaaaac aaacgatgcc tccactttct caacttcgtg 
ctcagcaaat ttggcgacta cgttccttgc cattacccac ttgatctatt tgaacgcctc 
tgggctgtcg atacagttga acgcttggga atcgatcgct atttcaagaa agaaatcaaa 
gaatctctgg attacgttta taggtactgg gacgccgaaa gaggcgtggg atgggcaaga 
tgcaatccta ttcctgatgt cgatgacact gccatgggtc ttagaatcct gagacttcat 
ggatacaatg tatcttcaga tgttctggag aatttcagag acgagaaagg agacttcttt 
tgctttgccg gtcaaacgca aattggtgtg accgataatc ttaaccttta tagatgttca 
caagtatgtt ttccgggaga aaagataatg gaagaagcta agaccttcac tacaaatcat 
ctccaaaatg ctcttgccaa aaacaacgca tttgataagt gggctgtcaa gaaggatctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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cctggagagg 


tggagtatgc 


tataaagtat 


ccgtggcata 


gaagtatgcc 


aagattggag 


1380 


gcaagaagtt 


acatagagca 


atttggatca 


aatgatgtct 


ggctggggaa 


gactgtgtat 


1440 


aagatgctat 


atgtgagcaa 


cgaaaaatat 


ttggagctgg 


ccaaattgga 


cttcaatatg 


1500 


gtgcaggcct 


tacaccaaaa 


ggagactcaa 


cacattgtca 


gctggtggag 


agaatcggga 


1560 


ttcaatgatc 


ttacattcac 


ccgccagcgg 


cctgtggaaa 


tgtatttctc 


agtggcggtt 


1620 


agtatgtttg 


agccagaatt 


cgctgcttgt 


agaattgcct 


atgccaagac 


ttcttgcctc 


1680 


gcagttattc 


tagacgatct 


ttacgacacc 


cacggatctc 


tggatgatct 


taaattgttc 


1740 


tctgaagcgg 


tccgaagatg 


ggatatctct 


gtgctggata 


gcgttcggga 


taatcagttg 


1800 


aaagtttgct 


tcctagggct 


gtacaacaca 


gtgaatggat 


ttggaaaaga 


tggactcaag 


1860 


gaacaaggcc 


gtgatgtgct 


gggctatctt 


cgaaaagtat 


gggagggctt 


gctcgcatcg 


1920 


tataccaaag 


aagccgaatg 


gtcggcagca 


aagtatgtgc 


cgacattcaa 


cgaatatgtg 


1980 


gaaaatgcca 


aagtgtccat 


agcacttgcg 


acagtcgtac 


taaactcaat 


ctttttcact 


2040 


ggagaattac 


ttcctgatta 


cattttacag 


caagtagacc 


ttcggtccaa 


atttctgcat 


2100 


cttgtgtctt 


tgactggacg 


actaatcaat 


gacaccaaga 


cttaccaggc 


cgagagaaac 


2160 


cgtggtgaat 


tggtttccag 


cgtacagtgc 


tacatgaggg 


aaaatccgga 


gtgcacagag 


2220 


gaagaagctc 


taagtcatgt 


ttatggtatc 


atcgacaacg 


cactgaagga 


attgaattgg 


2280 


gagttggcca 


acccagcgag 


caatgcccca 


ttgtgtgtga 


gaagactgct 


gttcaacact 


2340 


gcaagagtga 


tgcagctgtt 


ttatatgtac 


agagatggct 


ttggtatctc 


tgacaaagag 


2400 


atgaaagacc 


atgtcagccg 


aactcttttc 


gatcctgtgg 


cgtag 




2445 



<210> 35 

<211> 814 

<212> PRT 

<213> Ginkgo biloba 

<400> 35 

Met Ser Ala Ala Glu Thr Arg Pro Asp Gin Leu Pro Gin Glu Glu Arg 
15 10 15 

Phe Val Ser Arg Leu Asn Ala Asp Tyr His Pro Ala Val Trp Lys Asp 
20 25 30 

Asp Phe lie Asp Ser Leu Thr Ser Pro Asn Ser His Ala Thr Ser Lys 
35 40 45 

Ser Ser Val Asp Glu Thr lie Asn Lys Arg lie Gin Thr Leu Val Lys 
50 55 60 
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Glu He Gin Cys Met Phe Gin Ser Met Gly Asp Gly Glu Thr Asn Pro 
65 70 75 80 



Ser Ala Tyr Asp Thr Ala Trp Val Ala Arg He Pro Ser He Asp Gly 
85 90 95 



Ser Gly Ala Pro Gin Phe Pro Gin Thr Leu Gin Trp He Leu Asn Asn 
100 105 ^ 110 



Gin Leu Pro Asp Gly Ser Trp Gly Glu Glu Cys He Phe Leu Ala Tyr 
115 120 125 



Asp Arg Val Leu Asn Thr Leu Ala Cys Leu Leu Thr Leu Lys He Trp 
130 135 140 



Asn Lys Gly Asp He Gin Val Gin Lys Gly Val Glu Phe Val Arg Lys 
145 150 155 160 



His Met Glu Glu Met Lys Asp G-lu Ala Asp Asn His Arg Pro Ser Gly 
165 170 175 



Phe Glu Val Val Phe Pro Ala Met Leu Asp Glu Ala Lys Ser Leu Gly 
180 185 190 



Leu Asp Leu Pro Tyr His Leu Pro Phe He Ser Gin He His Gin Lys 
195 200 205 



Arg Gin Lys Lys Leu Gin Lys He Pro Leu Asn Val Leu His Asn His 
210 215 220 



Gin Thr Ala Leu Leu Tyr Ser Leu Glu Gly Leu Gin Asp Val Val Asp 
225 230 235 240 



Trp Gin Glu He Thr Asn Leu Gin Ser Arg Asp Gly Ser Phe Leu Ser 
245 250 255 



Ser Pro Ala Ser Thr Ala Cys Val Phe Met His Thr Gin Asn Lys Arg 
260 265 270 



Cys Leu His Phe Leu Asn Phe Val Leu Ser Lys Phe Gly Asp Tyr Val 
275 280 285 



Pro Cys His Tyr Pro Leu Asp Leu Phe Glu Arg Leu Trp Ala Val Asp 
290 295 300 
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Thr Val Glu Arg Leu Gly lie Asp Arg Tyr Phe Lys Lys Glu lie Lys 
305 310 315 320 



Glu Ser Leu Asp Tyr Val Tyr Arg Tyr Trp Asp Ala Glu Arg Gly Val 
325 330 335 



Gly Trp Ala Arg Cys Asn Pro lie Pro Asp Val Asp Asp Thr Ala Met 
■340 345 350 



Gly Leu Arg lie Leu Arg Leu His Gly Tyr Asn Val Ser Ser Asp Val 
355 360 365 



Leu Glu Asn Phe Arg Asp Glu Lys Gly Asp Phe Phe Cys Phe Ala Gly 
370 375 380 



Gin Thr Gin lie Gly Val Thr Asp Asn Leu Asn Leu Tyr Arg Cys Ser 
385 390 395 400 



Gin Val Cys Phe Pro Gly Glu Lys lie Met Glu Glu Ala Lys Thr Phe 
405 410 415 



Thr Thr Asn His Leu Gin Asn Ala Leu Ala Lys Asn Asn Ala Phe Asp 
420 425 430 



Lys Trp Ala Val Lys Lys Asp Leu Pro Gly Glu Val Glu Tyr Ala lie 
435 440 445 



Lys Tyr Pro Trp His Arg Ser Met Pro Arg Leu Glu Ala Arg Ser Tyr 
450 455 460 



lie Glu Gin Phe Gly Ser Asn Asp Val Trp Leu Gly Lys Thr Val Tyr 
465 470 475 480 



Lys Met Leu Tyr Val Ser Asn Glu Lys Tyr Leu Glu Leu Ala Lys Leu 
485 490 495 



Asp Phe Asn Met Val Gin Ala Leu His Gin Lys Glu Thr Gin His lie 
500 505 510 



Val Ser Trp Trp Arg Glu Ser Gly Phe Asn Asp Leu Thr Phe Thr Arg 
515 520 525 



Gin Arg Pro Val Glu Met Tyr Phe Ser Val Ala Val Ser Met Phe Glu 
530 535 540 



Pro Glu Phe Ala Ala Cys Arg lie Ala Tyr Ala Lys Thr Ser Cys Leu 
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545 



550 555 560 



Ala Val He Leu Asp Asp Leu Tyr Asp Thr His Gly Ser Leu Asp Asp 
565 570 575 

Leu Lys Leu Phe Ser Glu Ala Val Arg Arg Trp Asp He Ser Val Leu 
580 585 590 

Asp Ser Val Arg Asp Asn Gin Leu Lys Val Cys Phe Leu Gly Leu Tyr 
595 600 605 

Asn Thr Val Asn Gly Phe Gly Lys Asp Gly Leu Lys Glu Gin Gly Arg 
610 615 620 

Asp Val Leu Gly Tyr Leu Arg Lys Val Trp Glu Gly Leu Leu Ala Ser 
625 630 635 640 

Tvr Thr Lys Glu Ala Glu Trp Ser Ala Ala Lys Tyr Val Pro Thr Phe 
645 650 655 

Asn Glu Tyr Val Glu Asn Ala Lys Val Ser He Ala Leu Ala Thr Val 
660 665 670 

Val Leu Asn Ser He Phe Phe Thr Gly Glu Leu Leu Pro Asp Tyr He 
675 680 685 

Leu Gin Gin Val Asp Leu Arg Ser Lys Phe Leu His Leu Val Ser Leu 
690 695 700 

Thr Gly Arg Leu He Asn Asp Thr Lys Thr Tyr Gin Ala Glu Arg Asn 
705 710 715 720 

Arq Gly Glu Leu Val Ser Ser Val Gin Cys Tyr Met Arg Glu Asn Pro 
725 730 735 

Glu Cys Thr Glu Glu Glu Ala Leu Ser His Val Tyr Gly He He Asp 
740 745 750 

Asn Ala Leu Lys Glu Leu Asn Trp Glu Leu Ala Asn Pro Ala Ser Asn 
755 760 765 

Ala Pro Leu Cys Val Arg Arg Leu Leu Phe Asn Thr Ala Arg Val Met 
770 775 780 

Gin Leu Phe Tyr Met Tyr Arg Asp Gly Phe Gly He Ser Asp Lys Glu 
785 790 795 800 
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Met Lys Asp His Val Ser Arg Thr Leu Phe Asp Pro Val Ala 
805 810 

<210> 36 

<211> 2388 

<212> DNA 

<213> Ginkgo biloba 



<:4nn> 36 
atgcttaatg 


cggattatca 


tccagctgtc 


tggaaggacg 


atttcatcga 


ctctctaaca 


60 


tcccctaatt 


cccacgcgac 


atcgaaatca 


agcgtcgatg 


agacaatcaa 


taaaagaatc 


120 


cagacattgg 


tgaaggaaat 


ccagtgcatg 


tttcagtcca 


tgggcgacgg 


tgaaacgaat 


180 


ccatctgcat 


atgatacagc 


ttgggtggca 


agaattccgt 


caattgacgg 


ctctggtgca 


240 


ccccaatttc 


cccaaacgct 


tcaatggatt 


ctgaacaatc 


aactgccaga 


tggctcgtgg 


300 


ggtgaggagt 


gcatttttct 


ggcgtatgac 


agagttttaa 


acactctcgc 


ctgcctcctc 


360 


actctcaaaa 


tatggaataa 


gggcgacatt 


caagtgcaga 


aaggggttga 


gtttgtgaga 


420 


aaacacatgg 


aagaaatgaa 


ggacgaagct 


gacaatcaca 


ggccaagtgg 


attcgaggtc 


480 


gtgtttcctg 


caatgttaga 


tgaagcaaaa 


agcttgggat 


tggatcttcc 


ttatcacctc 


540 


cctttcatct 


cccaaatcca 


ccaaaagcgc 


cagaaaaagc 


ttcaaaagat 


tcccctcaat 


600 


gttcttcata 


accatcagac 


ggcgttgctc 


tactctctgg 


agggtttgca 


agatgtggtg 


660 


gactggcaag 


agatcacaaa 


tcttcaatca 


agagacggat 


catttttaag 


ctcccctgca 


720 


tctactgctt 


gtgtcttcat 


gcacactcaa 


aacaaacgat 


gcctccactt 


tctcaacttc 


780 


gtgctcagca 


aatttggcga 


ctacgttcct 


tgccattacc 


cacttgatct 


atttgaacgc 


840 


ctctgggctg 


tcgatacagt 


tgaacgcttg 


ggaatcgatc 


gctatttcaa 


gaaagaaatc 


900 


aaagaatctc 


tggattacgt 


ttataggtac 


tgggacgccg 


aaagaggcgt 


gggatgggca 


960 


agatgcaatc 


ctattcctga 


tgtcgatgac 


actgccatgg 


gtcttagaat 


cctgagactt 


1020 


catggataca 


atgtatcttc 


agatgttctg 


gagaatttca 


gagacgagaa 


aggagacttc 


1080 


ttttgctttg 


ccggtcaaac 


gcaaattggt 


gtgaccgata 


atcttaacct 


ttatagatgt 


1140 


tcacaagtat 


gttttccggg 


agaaaagata 


atggaagaag 


ctaagacctt 


cactacaaat 


1200 


catctccaaa 


atgctcttgc 


caaaaacaac 


gcatttgata 


agtgggctgt 


caagaaggat 


1260 


cttcctggag 


aggtggagta 


tgctataaag 


tatccgtggc 


atagaagtat 


gccaagattg 


1320 


gaggcaagaa 


gttacataga 


gcaatttgga 


tcaaatgatg 


tctggctggg 


gaagactgtg 


1380 


tataagatgc 


tatatgtgag 


caacgaaaaa 


tatttggagc 


tggccaaatt 


ggacttcaat 


1440 


atggtgcagg 


ccttacacca 


aaaggagact 


caacacattg 


tcagctggtg 


gagagaatcg 


1500 
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ggattcaatg 


atcttacatt 


cacccgccag 


cggcctgtgg 


aaatgtattt 


ctcagtggcg 


1560 


gttagtatgt 


ttgagccaga 


attcgctgct 


tgtagaattg 


cctatgccaa 


gacttcttgc 


1620 


ctcgcagtta 


ttctagacga 


tctttacgac 


acccacggat 


ctctggatga 


tcttaaattg 


1680 


ttctctgaag 


cggtccgaag 


atgggatatc 


tctgtgctgg 


atagcgttcg 


ggataatcag 


1740 


ttgaaagttt 


gcttcctagg 


gctgtacaac 


acagtgaatg 


gatttggaaa 


agatggactc 


1800 


aaggaacaag 


gccgtgatgt 


gctgggctat 


cttcgaaaag 


tatgggaggg 


cttgctcgca 


1860 


tcgtatacca 


aagaagccga 


atggtcggca 


gcaaagtatg 


tgccgacatt 


caacgaatat 


1920 


gtggaaaatg 


ccaaagtgtc 


catagcactt 


gcgacagtcg 


tactaaactc 


aatctttttc 


1980 


actggagaat 


tacttcctga 


ttacatttta 


cagcaagtag 


accttcggtc 


caaatttctg 


2040 


catcttgtgt 


ctttgactgg 


acgactaatc 


aatgacacca 


agacttacca 


ggccgagaga 


2100 


aaccgtggtg 


aattggtttc 


cagcgtacag 


tgctacatga 


gggaaaatcc 


ggagtgcaca 


2160 


gaggaagaag 


ctctaagtca 


tgtttatggt 


atcatcgaca 


acgcactgaa 


ggaattgaat 


2220 


tgggagttgg 


ccaacccagc 


gagcaatgcc 


ccattgtgtg 


tgagaagact 


gctgttcaac 


2280 


actgcaagag 


tgatgcagct 


gttttatatg 


tacagagatg 


gctttggtat 


ctctgacaaa 


2340 


gagatgaaag 


accatgtcag 


ccgaactctt 


ttcgatcctg 


tggcgtag 




2388 



<210> 37 
<211> 795 
<212> PRT 

<213> Ginkgo biloba 

<400> 37 

Met Leu Asn Ala Asp Tyr His Pro Ala Val Trp Lys Asp Asp Phe lie 
15 10 15 

Asp Ser Leu Thr Ser Pro Asn Ser His Ala Thr Ser Lys Ser Ser Val 
20 25 30 

Asp Glu Thr lie Asn Lys Arg He Gin Thr Leu Val Lys Glu He Gin 
35 40 45 

Cys Met Phe Gin Ser Met Gly Asp Gly Glu Thr Asn Pro Ser Ala Tyr 
50 55 60 

Asp Thr Ala Trp Val Ala Arg He Pro Ser He Asp Gly Ser Gly Ala 
65 70 75 80 

Pro Gin Phe Pro Gin Thr Leu Gin Trp He Leu Asn Asn Gin Leu Pro 
85 90 95 
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Asp Gly Ser Trp Gly Glu Glu Cys lie Phe Leu Ala Tyr Asp Arg Val 

100 ^ 105 110 



Leu Asn Thr Leu Ala Cys Leu Leu Thr Leu Lys lie Trp Asn Lys Gly 
115 120 125 



Asp lie Gin Val Gin Lys Gly Val Glu Phe Val Arg Lys His Met Glu 
130 135 140 



Glu Met Lys Asp Glu Ala Asp Asn His Arg Pro Ser Gly Phe Glu Val 
145 150 155 160 



Val Phe Pro Ala Met Leu Asp Glu Ala Lys Ser Leu Gly Leu Asp Leu 
165 170 175 



Pro Tyr His Leu Pro Phe lie Ser Gin lie His Gin Lys Arg Gin Lys 
180 185 190 



Lys Leu Gin Lys lie Pro Leu Asn Val Leu His Asn His Gin Thr Ala 
195 200 205 



Leu Leu Tyr Ser- Leu Glu Gly Leu Gin Asp Val Val Asp Trp Gin Glu 
210 215 220 



lie Thr Asn Leu Gin Ser Arg Asp Gly Ser Phe Leu Ser Ser Pro Ala 
225 230 235 240 



Ser Thr Ala Cys Val Phe Met His Thr Gin Asn Lys Arg Cys Leu His 
245 250 255 



Phe Leu Asn Phe Val Leu Ser Lys Phe Gly Asp Tyr Val Pro Cys His 
260 265 270 



Tyr Pro Leu Asp Leu Phe Glu Arg Leu Trp Ala Val Asp Thr Val Glu 
275 280 285 



Arg Leu Gly lie Asp Arg Tyr Phe Lys Lys Glu lie Lys Glu Ser Leu 
290 295 300 



Asp Tyr Val Tyr Arg Tyr Trp Asp Ala Glu Arg Gly Val Gly Trp Ala 
305 310 315 320 



Arg Cys Asn Pro lie Pro Asp Val Asp Asp Thr Ala Met Gly Leu Arg 
325 330 335 
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lie Leu Arg Leu His Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Asn 
340 345 350 

Phe Arg Asp Glu Lys Gly Asp Phe Phe Cys Phe Ala Gly Gin Thr Gin 
355 360 365 

He Gly Val Thr Asp Asn Leu Asn Leu Tyr Arg Cys Ser Gin Val Cys 
370 375 380 

Phe Pro Gly Glu Lys He Met Glu Glu Ala Lys Thr Phe Thr Thr Asn 
385 390 395 400 

His Leu Gin Asn Ala Leu Ala Lys Asn Asn Ala Phe Asp Lys Trp Ala 
405 410 415 



Val Lys Lys Asp Leu Pro Gly Glu Val Glu Tyr Ala He Lys Tyr Pro 
420 425 430 



Trp His Arg Ser Met Pro Arg Leu Glu Ala Arg Ser Tyr He Glu Gin 
435 440 445 

Phe Gly Ser Asn Asp Val Trp Leu Gly Lys Thr Val Tyr Lys Met Leu 
450 455 460 

Tyr Val Ser Asn Glu Lys Tyr Leu Glu Leu Ala Lys Leu Asp Phe Asn 
465 470 475 480 

Met Val Gin Ala Leu His Gin Lys Glu Thr Gin His He Val Ser Trp 
485 490 495 

Trp Arg Glu Ser Gly Phe Asn Asp Leu Thr Phe Thr Arg Gin Arg Pro 
500 505 510 

Val Glu Met Tyr Phe Ser Val Ala Val Ser Met Phe Glu Pro Glu Phe 
515 520 525 

Ala Ala Cys Arg He Ala Tyr Ala Lys Thr Ser Cys Leu Ala Val He 
530 535 540 

Leu Asp Asp Leu Tyr Asp Thr His Gly Ser Leu Asp Asp Leu Lys Leu 
545 550 555 560 

Phe Ser Glu Ala Val Arg Arg Trp Asp He Ser Val Leu Asp Ser Val 
565 570 575 
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Arq Asp Asn Gin Leu Lys Val Cys Phe Leu Gly Leu Tyr Asn Thr Val 
580 585 590 

Asn Gly Phe Gly Lys Asp Gly Leu Lys Glu Gin Gly Arg Asp Val Leu 
595 600. 605 

Glv Tyr Leu Arg Lys Val Trp Glu Gly Leu Leu Ala Ser Tyr Thr Lys 
610 615 620 

Glu Ala Glu Trp Ser Ala Ala Lys Tyr Val Pro Thr Phe Asn Glu Tyr 
625 630 635 640 

Val Glu Asn Ala Lys Val Ser He Ala Leu Ala Thr Val Val Leu Asn 
645 650 655 

Ser He Phe Phe Thr Gly Glu Leu Leu Pro Asp Tyr He Leu Gin Gin 
660 665 670 

Val Asp Leu Arg Ser Lys Phe Leu His Leu Val Ser Leu Thr Gly Arg 

■ 675 680 685 

Leu He Asn Asp Thr Lys Thr Tyr Gin Ala Glu Arg Asn Arg Gly Glu 
690 695 700 

Leu Val Ser Ser Val Gin Cys Tyr Met Arg Glu Asn Pro Glu Cys Thr 
705 710 715 • 720 

Glu Glu Glu Ala Leu Ser His Val Tyr Gly He He Asp Asn Ala Leu 
725 730 735 

Lys Glu Leu Asn Trp Glu Leu Ala Asn Pro Ala Ser Asn Ala Pro Leu 
740 745 750 

Cys Val Arg Arg Leu Leu Phe Asn Thr Ala Arg Val Met Gin Leu Phe 
755 760 765 

Tyr Met Tyr Arg Asp Gly Phe Gly He Ser Asp Lys Glu Met Lys Asp 
770 775 780 

His Val Ser Arg Thr Leu Phe Asp Pro Val Ala 
785 790 795 



<210> 38 

<211> 2241 

<212> DNA 

<213> Ginkgo biloba 
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<400> 38 

atgtttcagt ccatgggcga cggtgaaacg aatccatctg catatgatac agcttgggtg 60 
gcaagaattc cgtcaattga cggctctggt gcaccccaat ttccccaaac gcttcaatgg 120 
attctgaaca atcaactgcc agatggctcg tggggtgagg agtgcatttt tctggcgtat 
gacagagttt taaacactct cgcctgcctc ctcactctca aaatatggaa taagggcgac 
attcaagtgc agaaaggggt tgagtttgtg agaaaacaca tggaagaaat gaaggacgaa 
gctgacaatc acaggccaag tggattcgag gtcgtgtttc ctgcaatgtt agatgaagca 
aaaagcttgg gattggatct tccttatcac ctccctttca tctcccaaat ccaccaaaag 
cgccagaaaa agcttcaaaa gattcccctc aatgttcttc ataaccatca gacggcgttg 
ctctactctc tggagggttt gcaagatgtg gtggactggc aagagatcac aaatcttcaa 540 



180 
240 
300 
360 

420 
480 



600 
660 



840 
900 
960 
1020 
1080 



tcaagagacg gatcattttt aagctcccct gcatctactg cttgtgtctt catgcacact 
caaaacaaac gatgcctcca ctttctcaac ttcgtgctca gcaaatttgg cgactacgtt 

ccttgccatt acccacttga tctatttgaa cgcctctggg ctgtcgatac agttgaacgc 720 

ttgggaatcg atcgctattt caagaaagaa atcaaagaat ctctggatta cgtttatagg 780 
tactgggacg ccgaaagagg cgtgggatgg gcaagatgca atcctattcc tgatgtcgat 
gacactgcca tgggtcttag aatcctgaga cttcatggat acaatgtatc ttcagatgtt 
ctggagaatt tcagagacga gaaaggagac ttcttttgct ttgccggtca aacgcaaatt 
ggtgtgaccg ataatcttaa cctttataga tgttcacaag tatgttttcc gggagaaaag 
ataatggaag aagctaagac cttcactaca aatcatctcc aaaatgctct tgccaaaaac 

aacgcatttg ataagtgggc tgtcaagaag gatcttcctg gagaggtgga gtatgctata 1140 

aagtatccgt ggcatagaag tatgccaaga ttggaggcaa gaagttacat agagcaattt 1200 

ggatcaaatg atgtctggct ggggaagact gtgtataaga tgctatatgt gagcaacgaa 1260 

aaatatttgg agctggccaa attggacttc aatatggtgc aggccttaca ccaaaaggag 1320 

actcaacaca ttgtcagctg gtggagagaa tcgggattca atgatcttac attcacccgc 1380 

cagcggcctg tggaaatgta tttctcagtg gcggttagta tgtttgagcc agaattcgct 1440 

gcttgtagaa ttgcctatgc caagacttct tgcctcgcag ttattctaga cgatctttac 1500 

gacacccacg gatctctgga tgatcttaaa ttgttctctg aagcggtccg aagatgggat 1560 

atctctgtgc tggatagcgt tcgggataat cagttgaaag tttgcttcct agggctgtac 1620 

aacacagtga atggatttgg aaaagatgga ctcaaggaac aaggccgtga tgtgctgggc 1680 

tatcttcgaa aagtatggga gggcttgctc gcatcgtata ccaaagaagc cgaatggtcg 1740 

gcagcaaagt atgtgccgac attcaacgaa tatgtggaaa atgccaaagt gtccatagca 1800 



25152839 



-63- 



cttgcgacag tcgtactaaa ctcaatcttt ttcactggag aattacttcc tgattacatt 18 60 

ttacagcaag tagaccttcg gtccaaattt ctgcatcttg tgtctttgac tggacgacta 1920 

atcaatgaca ccaagactta ccaggccgag agaaaccgtg gtgaattggt ttccagcgta 1980 

cagtgctaca tgagggaaaa tccggagtgc acagaggaag aagctctaag tcatgtttat 204 0 

ggtatcatcg acaacgcact gaaggaattg aattgggagt tggccaaccc agcgagcaat 2100 

gccccattgt gtgtgagaag actgctgttc aacactgcaa gagtgatgca gctgttttat 2160 

atgtacagag atggctttgg tatctctgac aaagagatga aagaccatgt cagccgaact 2220 

cttttcgatc ctgtggcgta g 2241 

<210> 39 

<211> 746 

<212> PRT 

<213> Ginkgo biloba 

<400> 39 

Met Phe Gin Ser Met Gly Asp Gly Glu Thr Asn Pro Ser Ala Tyr Asp 
1 5 10 15 

Thr Ala Trp Val Ala Arg lie Pro Ser He Asp Gly Ser Gly Ala Pro 
20 25 30 

Gin Phe Pro Gin Thr Leu Gin Trp He Leu Asn Asn Gin Leu Pro Asp 
35 40 45 

Gly Ser Trp Gly Glu Glu Cys He Phe Leu Ala Tyr Asp Arg Val Leu 
50 55 60 

Asn Thr Leu Ala Cys Leu Leu Thr Leu Lys He Trp Asn Lys Gly Asp 
65 70 75 80 

He Gin Val Gin Lys Gly Val Glu Phe Val Arg Lys His Met Glu Glu 
85 90 95 

Met Lys Asp Glu Ala Asp Asn His Arg Pro Ser Gly Phe Glu Val Val 
100 105 110 

Phe Pro Ala Met Leu Asp Glu Ala Lys Ser Leu Gly Leu Asp Leu Pro 
115 120 125 

Tyr His Leu Pro Phe He Ser Gin He His Gin Lys Arg Gin Lys Lys 
130 135 140 

Leu Gin Lys He Pro Leu Asn Val Leu His Asn His Gin Thr Ala Leu 
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145 150 155 160 



Leu Tyr Ser Leu Glu Gly Leu Gin Asp Val Val Asp Trp Gin. Glu lie 
165 170 175 



Thr Asn Leu Gin Ser Arg Asp Gly Ser Phe Leu Ser Ser Pro Ala Ser 
180 185 190 



Thr Ala Cys Val Phe Met His Thr Gin Asn Lys Arg Cys Leu His Phe 
195 200 205 



Leu Asn Phe Val Leu Ser Lys Phe Gly Asp Tyr Val Pro Cys His Tyr 
210 215 220 



Pro Leu Asp Leu Phe Glu Arg Leu Trp Ala Val Asp Thr Val Glu Arg 
225 230 235 240 



Leu Gly lie Asp Arg Tyr Phe Lys Lys Glu lie Lys Glu Ser Leu Asp 
245 250 255 



Tyr Val Tyr Arg Tyr Trp Asp Ala Glu Arg Gly Val Gly Trp Ala Arg 
260 265 270 



Cys Asn Pro lie Pro Asp Val Asp Asp Thr Ala Met Gly Leu Arg lie 
275 280 285 



Leu Arg Leu His Gly Tyr Asn Val Ser Ser Asp Val Leu Glu Asn Phe 
290 295 300 



Arg Asp Glu Lys Gly Asp Phe Phe Cys Phe Ala Gly Gin Thr Gin lie 
305 310 315 320 



Gly Val Thr Asp Asn Leu Asn Leu Tyr Arg Cys Ser Gin Val Cys Phe 
325 330 335 



Pro Gly Glu Lys lie Met Glu Glu Ala Lys Thr Phe Thr Thr Asn His 
340 345 350 



Leu Gin Asn Ala Leu Ala Lys Asn Asn Ala Phe Asp Lys Trp Ala Val 
355 360 365 



Lys Lys Asp Leu Pro Gly Glu Val Glu Tyr Ala lie Lys Tyr Pro Trp 
370 375 380 



His Arg Ser Met Pro Arg Leu Glu Ala Arg Ser Tyr lie Glu Gin Phe 
385 390 395 400 
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Gly Ser Asn Asp Val Trp Leu Gly Lys Thr Val Tyr Lys Met Leu Tyr 
405 410 415 



Val Ser Asn Glu Lys Tyr Leu Glu Leu Ala Lys Leu Asp Phe Asn Met 
420 425 * 430 



Val Gin Ala Leu His Gin Lys Glu Thr Gin His lie Val Ser Trp Trp 
435 440 445 



Arg Glu Ser Gly Phe Asn Asp Leu Thr Phe Thr Arg Gin Arg Pro Val 
450 455 460 



Glu Met Tyr Phe Ser Val Ala Val Ser Met Phe Glu Pro Glu Phe Ala 
465 470 475 480 



Ala Cys Arg lie Ala Tyr Ala Lys Thr Ser Cys Leu Ala Val lie Leu 
485 490 495 



Asp Asp Leu Tyr Asp Thr His Gly Ser Leu Asp Asp Leu Lys Leu Phe 
500 505 510 



Ser Glu Ala Val Arg Arg Trp Asp lie Ser Val Leu Asp Ser Val Arg 
515 520 525 



Asp Asn Gin Leu Lys Val Cys Phe Leu Gly Leu Tyr Asn Thr Val Asn 
530 535 540 



Gly Phe Gly Lys Asp Gly Leu Lys Glu Gin Gly Arg Asp Val Leu Gly 
545 550 555 560 



Tyr Leu Arg Lys Val Trp Glu Gly Leu Leu Ala Ser Tyr Thr Lys Glu 
565 570 575 



Ala Glu Trp Ser Ala Ala Lys Tyr Val Pro Thr Phe Asn Glu Tyr Val 
580 585 590 



Glu Asn Ala Lys Val Ser lie Ala Leu Ala Thr Val Val Leu Asn Ser 
.595 600 605 



lie Phe Phe Thr Gly Glu Leu Leu Pro Asp Tyr lie Leu Gin Gin Val 
610 615 620 



Asp Leu Arg Ser Lys Phe Leu His Leu Val Ser Leu Thr Gly Arg Leu 
625 630 635 640 
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lie Asn Asp thr Lys Thr Tyr Gin Ala Glu Arg Asn Arg Gly Glu Leu 
645 650 655 



Val Ser Ser Val Gin Cys Tyr Met Arg Glu Asn Pro Glu Cys Thr Glu 
660 665 670 



Glu Glu Ala Leu Ser His Val Tyr Gly lie lie Asp Asn Ala Leu Lys 
675 680 685 



Glu Leu Asn Trp Glu Leu Ala Asn Pro Ala Ser Asn Ala Pro Leu Cys 
690 695 700 



Val Arg Arg Leu Leu Phe Asn Thr Ala Arg Val Met Gin Leu Phe Tyr 
705 710 715 720 



Met Tyr Arg Asp Gly Phe Gly lie Ser Asp Lys Glu Met Lys Asp His 
725 730 735 



Val Ser Arg Thr Leu Phe Asp Pro Val Ala 

745 





740 


<210> 


40 


<211> 


53 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


Primer 


<400> 


40 



tcgcccatgg actgaaacat tttttttgtc gacttcacca atgtctggat tct 53 

<210> 41 
<211> 862 
<212> PRT 

<213> Taxus brevifolia 
<400> 41 

Met Ala Gin Leu Ser Phe Asn Ala Ala Leu Lys Met Asn Ala Leu Gly 
15 10 15 

Asn Lys Ala lie His Asp Pro Thr Asn Cys Arg Ala Lys Ser Glu Arg 
20 25 30 

Gin Met Met Trp Val Cys Ser Arg Ser Gly Arg Thr Arg Val Lys Met 
35 40 45 

Ser Arg Gly Ser Gly Gly Pro Gly Pro Val Val Met Met Ser Ser Ser 
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50 55 60 



Thr Gly Thr Ser Lys Val Val Ser Glu Thr Ser Ser Thr lie Val Asp 
65 70 75 80 

Asp lie Pro Arg Leu Ser Ala Asn Tyr His Gly Asp Leu -frp His His 
85 90 95 



Asn Val lie Gin Thr Leu Glu Thr Pro Phe Arg Glu Ser Ser Thr Tyr 
100 105 lip 



Gin Glu Arg Ala Asp Glu Leu Val Val Lys lie Lys Asp Met Phe Asn 
115 120 125 



Ala Leu Gly Asp Gly Asp lie Ser Pro Ser Ala Tyr Asp Thr Ala Trp 
130 135 140 



Val Ala Arg Leu Ala Thr lie Ser Ser Asp Gly Ser Glu Lys Pro Arg 
145 150 155 160 



Phe Pro Gin Ala Leu Asn Trp Val Phe Asn Asn Gin Leu Gin Asp Gly 
165 170 175 



Ser Trp Gly lie Glu Ser His Phe Ser Leu Cys Asp Arg Leu Leu Asn 
180 185 190 



Thr Thr Asn Ser Val lie Ala Leu Ser Val Trp Lys Thr Gly His Ser 
195 200 205 



Gin Val Gin Gin Gly Ala Glu Phe lie Ala Glu Asn Leu Arg Leu Leu 
210 215 220 



Asn Glu Glu Asp Glu Leu Ser Pro Asp Phe Gin lie lie Phe Pro Ala 
225 230 235 240 



Leu Leu Gin Lys Ala Lys Ala Leu Gly lie Asn Leu Pro Tyr Asp Leu 
245 250 255 



Pro Phe lie Lys Tyr Leu Ser Thr Thr Arg Glu Ala Arg Leu Thr Asp 
260 265 270 



Val Ser Ala Ala Ala Asp Asn lie Pro Ala Asn Met Leu Asn Ala Leu 
275 280 285 



Glu Gly Leu Glu Glu Val lie Asp Trp Asn Lys lie Met Arg Phe Gin 
290 295 300 
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Ser Lys Asp Gly Ser Phe Leu Ser Ser Pro Ala Ser Thr Ala Cys Val 
305 310 315 320 



Leu Met Asn Thr Gly Asp Glu Lys Cys Phe Thr Phe Leu Asn Asn Leu 
325 330 335 



Leu Asp Lys Phe Gly Gly Cys Val Pro Cys Met Tyr Ser lie Asp Leu 
340 345 350- 



Leu Glu Arg Leu Ser Leu Val Asp Asn lie Glu His Leu Gly lie Gly 
355 360 365 



Arg His Phe Lys Gin Glu lie Lys Gly Ala Leu Asp Tyr Val Tyr Arg 
370 375 380 



His Trp Ser Glu Arg Gly lie Gly Trp Gly Arg Asp Ser Leu Val Pro 
385 390 395 400 



Asp Leu Asn Thr Thr Ala Leu Gly Leu Arg Thr Leu Arg Met His Gly 
405 410 415 



Tyr Asn Val Ser Ser Asp Val Leu Asn Asn Phe Lys Asp Glu Asn Gly 
420 425 430 



Arg Phe Phe Ser Ser Ala Gly Gin Thr His Val Glu Leu Arg Ser Val 
435 440 445 



Val Asn Leu Phe Arg Ala Ser Asp Leu Ala Phe Pro Asp Glu Arg Ala 
450 455 460 



Met Asp Asp Ala Arg Lys Phe Ala Glu Pro Tyr Leu Arg Glu Ala Leu 
465 470 475 480 



Ala Thr Lys lie Ser Thr Asn Thr Lys Leu Phe Lys Glu lie Glu Tyr 
485 490 495 



Val Val Glu Tyr Pro Trp His Met Ser He Pro Arg Leu Glu Ala Arg 
500 505 510 



Ser Tyr He Asp Ser Tyr Asp Asp Asn Tyr Val Trp Gin Arg Lys Thr 
515 520 525 



Leu Tyr Arg Met Pro Ser Leu Ser Asn Ser Lys Cys Leu Glu Leu Ala 
530 535 540 
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Lys Leu Asp Phe Asn lie Val Gin Ser Leu His Gin Glu Glu Leu Lys 
545 550 555 560 



Leu Leu Thr Arg Trp Trp Lys Glu Ser Gly Met Ala Asp lie Asn Phe 
565 570 575 



Thr Arg His Arg Val Ala Glu Val Tyr Phe Ser Ser Ala Thr Phe Glu 
580 585 590 



Pro Glu Tyr Ser Ala Thr Arg lie Ala Phe Thr Lys lie Gly Cys Leu 
595 600 605 



Gin Val Leu Phe Asp Asp Met Ala Asp lie Phe Ala Thr Leu Asp Glu 
610 615 620 



Leu Lys Ser Phe Thr Glu Gly Val Lys Arg Trp Asp Thr Ser Leu Leu 
625 630 635 640 



His Glu lie Pro Glu Cys Met Gin Thr Cys Phe Lys Val Trp Phe Lys 
645 650 655 



Leu Met Glu Glu Val Asn Asn Asp Val Val Lys Val Gin Gly Arg Asp 
660 665 670 



Met Leu Ala His lie Arg Lys Pro Trp Glu Leu Tyr Phe Asn Cys Tyr 
675 680 685 



Val Gin Glu Arg Glu Trp Leu Glu Ala Gly Tyr lie Pro Thr Phe Glu 
690 695 700 



Glu Tyr Leu Lys Thr Tyr Ala lie Ser Val Gly Leu Gly Pro Cys Thr 
705 710 715 720 



Leu Gin Pro lie Leu Leu Met Gly Glu Leu Val Lys Asp Asp Val Val 
725 730 735 



Glu Lys Val His Tyr Pro Ser Asn Met Phe Glu Leu Val Ser Leu Ser 
740 745 750 



Trp Arg Leu Thr Asn Asp Thr Lys Thr Tyr Gin Ala Glu Lys Ala Arg 
755 760 765 



Gly Gin Gin Ala Ser Gly lie Ala Cys Tyr Met Lys Asp Asn Pro Gly 
770 775 780 
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Ala Thr Glu Glu Asp Ala lie Lys His lie Cys Arg Val Val Asp Arg 
785 790 795 800 



Ala Leu Lys Glu Ala Ser Phe Glu Tyr Phe Lys Pro Ser Asn Asp lie 
805 810 815 



Pro Met Gly Cys Lys Ser Phe lie Phe Asn Leu Arg Leu Cys Val Gin 
820 825 830 



lie Phe Tyr Lys Phe lie Asp Gly Tyr Gly lie Ala Asn Glu Glu lie 
835 840 845 



Lys Asp Tyr lie Arg Lys Val Tyr lie Asp Pro lie Gin Val 
850 855 860 
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